





Holographic image of Africa’s Taung child, one to nwo million years old 
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SUSPECT that not long after the first hu- 

man stood up and looked around, he asked 

himself, “Where did | come from?” Several 
million years later we are still asking. There is 
no society that does not have a legend to deal 
with this mystery. 

The Jewish, Muslim, and Christian faiths 
share the story of creation recorded in the Old 
Testament Book of Genesis some 2,500 years 
ago. If you grew up with the same King James 
edition ofthe Bible that I did, you learned that 
the world was created in 4004 B&.c., making it 
now 5,989 years old, My Bible also revealed 
that Noah came ashore on Mount Araraton the 
L7th day of the seventh month, 2548 8.c 

For a few years | accepted these dates on 
faith without knowing their source, I later 
learned they were from a timetable developed 
by Archbishop James Ussher of Dublin, Ire- 
land. inthe 1650s. He could not have imagined 
the number and intensity of the arguments his 
dates would generate between those funda- 
mentalists whoacceptthe story of Genesis liter- 
ally-and equally devout people who regare it as 
figurative. lronically, the Bible gets lost in 
these debates, since nowhere does it attempt to 
date the universe, 

Like to think the bishop did the best he could 
with the facts at hand: Talso like to think that if 
he were to come back today, he would be fasci- 
hated by the tremendous advances in schol- 
arship in just three centuries, and not too 
offencled that his dates were a bit conservative. 
The universe we know today—billions-of years 
old, populated with almost incomprehensibly 
complex life-forms programmed with aston- 
ishingly clever plans for heredity, change, and 
survival—might inspire in him, as it does in so 
many other people of faith today, even greater 
respect and devotion for the Creator. 

We approach the age-old question of our 
roots in the lead story in this issue. As excit- 
ing and well researched, written, and photo- 
graphed as it is, 300 years from now it may well 
seem as naive as the bishop's timetable does to 
us. And even though it leaves far more ques- 
tions than answers, Mr. Weaver, Mr. Brill, 
and all the others who contributed to the pre- 
sentation—- drawing upon virtually all the sci- 
ences—have done a magnificent job of making 
a most complex subject readable and under- 
standable, I'd like to think Bishop Ussher 
would approve. 
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The Search for Our 

Ancestors o6t) 
The origms of mankind have intrigued sci- 
ence for centuries. Kenneth F. Weaver and 
photographer David L. Brill traveled the 
world to learn the latest interpretations of the 
fossil record. Paintings by Jay H, Matternes. 


Homo Erectus Unearthed 624 
Kenya's backcountry yields a 1.6-million- 
yeor-old fossilized boy—the best preserved, 
most complete skeleton of an early human yet 
fourm. Excovators Richord Leakey ond Alan 
Walker report. Photos by David L. Brill. 


Kluane: Canada’s Icy 
Wilderness Park 630 
Nature governs the Kluane reserve, an, enor 
mous fastness of glaciers, peaks, and forests, 
where Douglas Lee and George F. Mobley 
share an adventure patring danger and beou- 
by. Veteran climber Bory ©. Bishop recounts 
acentury of St. Elias mountaineering. 


Canada’s Vacationlands 

From sophisticated cities to rustic fishing 
cOmpe, an arnnototed map of Canada spreads 
multiple attractions for the traveler. 


The Great Good Places 655 
English country houses have long been show- 
cases of the upper classes: Architectural his- 
torian. Mark Giroward and photographer 
Fred J. Maroon tour these incomparable 
monuments to life in the grand manner, 


COVER: Fossil skull of a five-year-old child, 
preserved for more than a million peers in a 
South African cove, appears actual size in 
three dimensions ina hologram, best viewed 
under a single lamp or indirect sunlight. Pro- 
duced by the American Bank Note Company, 
a wholly owned subsidiary of International 
Banknote Company, Inc. 
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RESTLESS GRAVE, East Africa's Rift System —here erupting in hot springs 
at Lake Bogoria, Kenya —has for millions of years preserved remains of 
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erodes, the fossils surface, yielding tantalizing clues to the story of man, 
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ON A MARTIAN LANDSCAPE in During the Miocene epoch, from 24 to 5 
Egypt's Fatyum Depression, excavators million years ago, an of early ape 

are finding fossils of the earliest higher species spread throughout the Old World. 
primates — precursors of the great apes Sometime during the last half of the epoch 


and man. Winds and flash floods have the ancestral line of pongid (ape) and 
scoured 33-million-year-old sediments, hominid (man and his ancestors) split. 
exposing remains of a tropical rain 


forest. Fruit of Epipremnum (the pinecone- 
like fossils at left) —a climbing vine still 
found in Southeast Asia—and small 

nuts probably fed the small arboreal 
Aegyptopithecus (right), dubbed the 

“dawn ape.” Its snout is lemur-like, 

but the enclosed eye sockets and 

teeth —typical of apes and man — make 

it a likely link with Miocene apes such 





as Proconsul. 

This unusually complete specimen of 
Proconsul (below), a tallless branch “The wonder of paleontology,” says 
walker with an abducted grasping toe, Duke University’s Dr. Elwyn Simons, now 
aetna dee ae soe. digging in the Fatyum, “is to take these 





wated over the years at Rusinga bare damaged evidences and try to put 
Island i Lake Victoria, Kena: It short them together to glimpee what the world 
canine teeth help identify it as a female. was like many years ago.” 
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tepping out on the road 
to humanity f 


“WUDDENLY A PRIMATE that stands, walks, 
and runs on two legs is discovered in a 
three-million-year-old stratum — with 

a skeleton so strikingly like our own that it is 
classified in our unique bipedal primate family, 
the Hominidae. Identified as an adult female 
of about 25 years and nicknamed Lucy, the 
partial skeleton was found by Dr. Donald C. 
Johanson and an international team at Hadar, 
Ethiopia, in 1974. Lucy, along with subsequent 
finds of bits of more than 60 other individuals 
there and at Laetoli, Tanzania, led to the naming 





Lacy was a diminutive 1. Sr aepare (ewe fost 
eight inches) tall, although other A. afurensia 
fragments suggest heights up to 1.7 meters. 
She probably weighed some 30 kilograms 
(about 65 pounds). Her dense limb bones 
face and apelike jutting jaws were large, but her 
brain was probably only one-third the size of 
a modern human’s. Endocasts, plaster 
impressions made from partial A. afarensis 
braincases, suggest to some that 
reorganization toward the humantlike 
articulated by Dr. Owen Lovejoy of Kent 
State University and his students. 

Starting with casts of the original fossils 
(page 592), here painted brown, they 
mirror-imaged the bones to supply some 
open uplands of Laetoli and the wooded 
lakeahores of Hadar and survived for 
about one million years before disappearing 
from the fossil record. Yet her skeletal 
traits suggest that she was on the line that 
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"VY HE SKULL speaks volumes about 
each of nine generally recognized 
fossil hominids, which 
anthropologists classify in two genera. 


The genus Australopithecus possessed a 


Homo a larger brain accompanied a 
decrease in facial size. The three-quarter 
drawings (bottom row), showing each 
this changing relationship. Colors call 
attention to shifts in the bony indicators 
of major chewing muscles and in tooth 

The jaws, which in A. afarensis jut 
cunines (yellow), become leas 
pronounced. In A. robustus and A. boisei, 
dramatically (some to 2.1 centimeters — 
almost one inch—across), possibly an 
Such teeth were by strong 
temporalis, which helps control the lower 
jaw. As the temporalis increased in size, 
its area of attachment (pink) grew 
accordingly and, particularly in the male, 
often rose into a dramatic crest. 
nunieuber, anchors wins the iba edge of 
the cheekbone (blue), whose forward 
position in the robust australopithecines 
produces the flat face. 

In Homo species the back teeth became 
relatively smaller. As the brain enlarged, 
the skull expanded above the face. 

DRAWINGS BF LUBA DMITRY SOE, PROTDRAAPHE DF THESE ANG 


OTeER FOSSILS AND ARTIFACTS THAOUGMOUT THE ARTICLE BY 
BAWID L BRILL Wife PH ASSES ANC OF Dek Ri 


Scale: 

Front view: 60% octual size 
Side view: 30% 

Diagram: 20% 
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VER THE VAST REACH OF TIME 
a diverse group of hominids 
developed; their interrelationships 
are still not fully understood. For these 
reconstructions, irtist jay A. Matternes 
used his extensive knowledge of anatarny 
to flesh owt fragmentary skeletal 
remains, creating fully muscted 
adult mates, He hos speculated 
on shin tone and the amount 
of body hetr and its tecture, 
since 7ossils give no clues, With 
these characteristics relatively 
uniform, the artist hos focused on 
the main crea of change, the skull 
All populations today are members 
of the sole surviving hominid species, 
Homo sapiens, yet they exhibit an 
Lrumense range of physical variability, 
both within groups and from sroup to 
group; compare the Eskimo with the 
Arozifian Indion, the Pyemy with 
te Mosai. Barter hominid species 
undoubtediy aise existed in 
vd riable Tories gs cd result of 
ther adaptations to local 
envirormerits. 
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A, afarensis A, africanus A. robustus A. boisei H. habilis H. erectus 


Known from fossils in eastern Africa, including Lucy, Austra 





opithecus On the basis of several craniums, more thon. dozen jaws, and hundreds of The first of his genus, Homo habilis hos been found in East Africa, where his span 
glorensis (6 the oldest hominid species yet found and may be ancestral 


| teeth in nwo South African caves, robustus is considered a ruggedly built, overlaps that of A. boisei and coincides with the appearance of simple stone tools. 
to oll tater forms. Most fossils of africanus, including the Taung child missive-jawed hominid. A similar robust form from Eost Africa is designated Habilis pove rise to the lorger broined Homo erectus, first identified as Java man in 
(cover), nave come from South African caves. Anthropologists Auatralopithecus boisei, Both may represent a single variable wide-ranging 1s93, and later as Peking man, discovered in the 1920s, Erectus fashioned more 
disagree over whether africanus wos ancestral to all later hominids spicies, These two forms discppecr from the fossil record, apparently as advanced tools and controlled fire. Enough specimens exist to show physical 
oronty to robustus and boise evolutionary dead ends | variability through his 1.3-million-year history 
574 





H, sapiens (archaic) LL sapiens (Neandertal) H, sapiens (modern) 
Homo sapiens specimens begin appearing in increasing number and pariation at the 

time erectus disappears from the fossil record, about 300,000 years ago. The archaic type 
aeems transihionual between erectus and later forms. Neandertals, named for the German 

site of discovery in 1456, were nuigged Europeans and Middle Easterners who survived 

duriig the jee Age. But fy 30,000 yearsago they had died autor been assimilated by 
anatomically modern Auricins 


Ancestors 


of time seemed to part slightly as I 

. turned the ancient skull in my hands. 
Like Hamlet with his Yorick, 1 sought to 
read the story this messenger from the past 
might tell, What lay beyond the tiny face 
with protruding jaws and empty eve sockets 
that stare with a perpetual grin? 

This was the Taung child, treasured prize 
of the University of the Witwatersrand in 
Johannesburg, South Africa. Born on the 
highveld in the south of Africa one to two 
million years ago, the child died at the age of 
fiveorsix, and the bonesended upinacave. 
Accumulating debris gave the skull pro- 


The Seare h the usual destruc- 
for Our 


Te MISTS that shroud the corridors 


tion by animals, 
insects, and =oil 
acids, (Gracually 
Walerborne car- 
bonates percolat- 
Ing into the cave 
replaced the ar- 
fanic portions of 
the bones, turning them to stony fossils, 

Millennia passed. Climates changed, An- 
imals became extinct; new species ap- 
peared, Hut the child slept on in its rocky 
tomb. Finally, in 1924, workmen excaval- 
ing for lime blasted open the Taung cave. A 
stony cast of the inside of-a skull caught the 
eve of aminer. This endocranial cast, which 
reproduced many of the convolutions of the 
brain, was partially encased in breccia 
(sand, rocks, and lime cemented together). 
The miner rescued the fossil and took it to 
the mine office. 

Meanwhile, Professor Raymond Dart, 
head of the Anatomy Department at Witwa- 
tersrand, had asked to see any fossils found 
at Taung. And so, afew days later, bwo cases 
of breceia blocks were delivered to Professor 
Dart at home, just as he was putting on a 
morning suit fora wedding at which he was 
to be best man. 

With mounting excitement Professor 
Dart examined his trove, despite the pleas of 
the groom and his wife's admonitions that 
he would be late for the nuptials. Nothing 
showed in the first box. But in the second 
lav the brain cast, and close by was'a block 
into which the cast fit perfectly. Then, in 
his mind's eye, Dart saw tt—the face of the 
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Taung child itself, in fact hidden by its hard, 
rocky matrix. 

“Tstood... holding the brain.as greedily 
as any miser- hugs his goid... ,” Dart wrote 
later, “Here, | was certain, was one of the 
most significant findsever made in the histo- 
ry of anthropology.” 

The wedding reception over, Dart imme- 
diately began the tedious and delicate task of 
freeing the face and lower jaw of his fossil. 
Lacking the tiny vibrating drills available 
today, he used his wife's knitting needles. 

Baboon skulls had occasionally been 
found at Taung, but this was no baboon, 
Dart was sure. The brain cast was too large 
forababoon, Thecaninetecth were notfang- 
like. The skull would have been balanced on 
the spinal column in such a way that posture 
was upright, quite unlike the four-footed 
posture of a baboon or chimpanzee. 

This, Dart believed, was an carly ances- 
tor who had been bipecdal—had walked on 
twolegs. Dart named it Australopithecws af- 
ricanws, or southern ape of Africa,” and an- 
nounced his discovery in the British journal 
Nature. Overnight the 32-year-old Dart was 
acelebrity, But from the scientific establish- 
ment came ridicule and stony resistance. 
Anthropologists dismissed the Taung child 
as “just a somewhat beat-up chimpanzec.” 

In truth, Dart's missing link was anatomi- 
cally inconvenient, with its small brain, low 
forehead, and small humanlike lower jaw- 
According to the prevailing idea of the day, 
primitive man should have had a big brain 
and an apelike jaw with big frontteeth. And 
to prove it, Britain had its famous Piltdown 
skull, discovered in 1911, with a high fore- 
head, big brain, and large canine tooth, 
Dart's detractors could not know that within 
30 years Piltdown man would be proved a 
fake. To this dav no one is sure who perpe- 
trated this gigantic hoax bry saltinga modern 
human skull with a doctored-up orangutan 
jaw in. deposits in southeastern England. 

Twelve years after Dart’s distovery a 
scottish physician and paleontologist, Rob- 
ert Broom, found an adult skull of the same 
kind asthe Taung child. Again the specimen 
Was encased in mineral, in a lime quarry at 
Sterkfontein, some 50 kilometers (30 miles) 
west of Johannesburg, Still later, at the 
same site, Broom found postcranial remains 
(parts of the skeleton below the skull). These 
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ee no doubt that Australopithecus africa- 
ms was indeed bipedal, and not an ape. At 
last Dart was vindicated. 


/t may not be natural 
jor man to walk on two legs, 
but it was a noble invention. 


—CEORG CHRSTORA LICHTENBERG 


HE TAUNG CAILD was not the first 
fossil evidence of human ancestry. JA 

few Gumous remains had surfaced in the 
latter half of the 19th and the early years of 
the 20th century: Neandertal man in Ger- 
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many and France, Cro-Magnon in France, 
Java man in the Dutch East Indies, All were 
relatively big-brained, all were well up on 
the ladder of human evolution, and all he 
longed to the genus Home 

But the small-brained Awstralopithecus 
Was something much more primitive, The 
earliest example of primordial, bipedal man 
yet discovered, it pushed human ancestry 
far hack into the shadowy past Further » it 
oMered the first evidence in Africa of early 
homimicds (“hominid"” refers to the family of 
man, Hominicdae, including his immediate 
forebears). Today Africa is recognized as the 
very cradle of the human race 


herititic 
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* Biologists classify all living things with = 
names to show evadutionary relationships 
lated cremiuire aicniags to o Single species: closely relat 
en species belong to a-singe genus, For the Taune child 
(witrofopithecns te the conus and africanus the spe- 


es. Similarly, modern man is Homo rapiens 
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In the wake of the Taung announcement, 
new finds came slowly at first. But the keen 
interest human beings have in understand- 
ing their roots spurred a number of pioncer- 
ing scientists and explorers. Discoveries in 
recent years have produced thousands 
fossils and an explosion of knowledge. 

“lost of what we know aboutearly homi- 
nid ancestors has been learned in the past 25 
years, says F. Clark Howell of the Univer- 
sity ol California at Berkeley, who has car- 
ried out major excavations in Tanzania, 
Ethiogia, and Spain 


To discover just how much has been 
learned, I have traveled the globe, visiting 


museums and fossil sites in a dozen coun- 
ries, Watching excavations, and talking to 
anthropologists, archaeologists, geologists, 
paleontologists, and other specialists, In 
their laboratories | have observed an array 
of scientific wizardry with which scientists 
are wresting unexpected secrets from teeth, 
scraps of bone, and flakes of stone 

And from this flood of new knowledge 
Comic a far-reaching result: With consider 
able confidence, scientists are now tracing 
our lineage as bipedal creatures back at least 
four million years. And if certain fossil fray- 
ments from Kenya are hominid, the lineage 
may go back to five million or more 

The players in this long drama of human 
evolution include (by some reckoning) three 
australopithecine “cousins” of the Taune 
child robustus, and dotse?) and 
three species of our own genus, Home (abi 
lis, erechis, and safiens), We shall meet 
these characters as our story unfolds 

Twoobvious questions: Who were the an 
cestors before four million years ago? And 
what was it that induced the first hominids 
to forsake an arboreal existence and become 
terrestrial? The answers are eagerly sought, 
but they are still clouded by sketchy evi- 
dence and controversy 
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humans, Aeevolotiiaeciie is, in fact, accard- 


ine to Simons. “the oldest creature we know 


that is in the direct ancestry of man 

A gull of mystery separates Aegyplopiliie- 
cus at33 million years and Ansiralopiiaecns 
at four million. Candidates for intermediate 
ancestors that have been proposed at one 
time or another include two trom Kenya 
known as Proconrul and Az HVT nec iF 
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Kenya called Ramapithecus and Stvapilhe- 
cus; and two from Europe called Ruda- 
pithecus and Dryopithecus. These apeltke 
creatures lived at various times between 
about 8 and 20 million years ago. 

Despite much debate and speculation, 
none of these primates has been finally ac- 
cepted as 2 human progenitor. Until more 
fossils—and more complete specimens—are¢ 
found, the long geologic epoch known as the 
Miocene (24 million to § million years ago) 
will remain a largely veiled chapter in homi- 
nid evolution. 

Certain events near the end of the Mio- 
cene and the beginning of the next epoch, the 
Phocene, may help answer the second ques- 
tion: What was the driving force that made 
these shadowy figures of the remote past 
give up an arboreal life and become upright, 
two-legged terrestrial hominids? 

(”. RK. {Bob) Brain, director of the [rans- 
vanl Museum in Pretoria, South Africa, be- 
lieves that radically changing environment 
forced these forest primates to adapt. Brain 
developed his hypothesis through a study 
of what is called the Terminal Miocene 
Event. He finds a remarkable record of cat- 
astrophic environmental change, a pro- 
found cooling between five and six million 
years ago, following millions of years of 
mostly warm climate. This sharp climatic 
change is documented by analvsis of deep- 
sea cores and terrestrial deposits, by fossil 
pollen and land snails, and by dramatic 
changes in mammalian life. 

The drastic plunge in temperatures pro- 
duced a rapid buildup of ice im Antarctica, 
The enormous ice sheets took up 50 much 
water that sea levels worldwide dropped 50 
to 60 meters (165 to 195 feet), Rainfall in 
many places was strongly affected 

Across wide regions of tropical Africa, 
warm turned cool and wet became aricl. ‘The 
heavily wooded areas of the past retreated 
steadily, giving way to advancing grass- 
lands and scattered clumps of low trees— 
much like the savannas of Feast Africa to- 
day. The habitats of ancestral apes shrank 
alarmingly. 

At about the same time, according to fos- 
sil records gathered by Elisabeth 5. Vrba 
at the Transvaal Mustum, evolutionary 
changes seem to have taken place in African 
fauna. Unable to cope with the hostile open 
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HANCES FOR SURVIVAL of 

_/ a hominid bone, perhaps one in 
u billion, depend on particular sets 
of geologic circumstances, one of 
which is demonstrated by these 
drawings. An early man collapses 
(above) beside a river fringed by 
lush gallery forest. Hyenas and 
other scavengers close in and pull 
the curcoss aport. The lorge, ord 
skull, in this instance, turnbles 
downstream ina flash flood and is 





blonketed by successive layers. of 
silt, pebbles, and the ash from an 


erupting volcanos. Gradually, water- 


soluble minerals turn bone to stone. 
Hundreds of thousands of years 
loter the area has become a 
bodlonds, and uplift has brought 
the fossil near the surface (right) 
Eventually erosion exposes the 
skull, and tt rolls downslope to te, 
by chance, in the path of a 
polooanthropolomst- drawn by 
fossil-bearing deposits (below). 
Her team wtll match bits of matrix 
clinging to the fossil to the precise 
lewel where it erdded aut. There 
they will excavate, seeking more of 
this skeleton, fossils of the flora 
and fawna of its time, and possibly 
stone tools, 
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“A pedigree of prodigious 
leneth,” Charles Danwin 
called man’s pist, long 
before the fossil record 
established the antiquity 
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grasslands, some species of forest- or bush- 
loving antelopes disappeared completely. 
On the other hand, several whole new 
groups of open-country, prazing antelopes 
appeared for the first time ever. The harsh 
new environment was a stimulus to extinc- 
lion of some groups and to an explosion of 
new species. And among these newcomers 
may well have been the earliest australo- 
pithecines—ancestors to the Taung child 
and, possibly, to you and me. 

Recent molecular evidence seems to sup- 
port this idea. Careful analysis of the 
DNA—the carrier of heredity in our celis— 
shows an amazing affinity between man and 
ape. As far as the genetic material is con- 
cemed, man and chimpanzee are 99 percent 
identical, Gorillas are almost equally close. 

some scientists believe that molecular 
studies provide a sort of clock to tell when 
the various apes and the hominids separat- 
ed. Orangutans, according to one interpre- 
tution, diverged about 16 million years ago, 
gorillas split at about ten million years, and 
chimpanzees and hominids diverged per- 
haps six or seven million years ago, It may 
be no coincidence that this was reasonably 
close to the time when unprecedented chill 
was sweeping across the African Continent. 


Always something new out 
af Africa. — PLINY THE ELDER 


UST AS THE FINDING of the Taung 


_ FF child astounded the scientific world six 








HF decades ago, so did discovery of an even 
more ancient African fossil in November 
1974. During an international expedition 
to Hadar, in north-central Ethio- 
pia, anthropologist Donald 
C. Johanson and his 
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graduate student Tom Gray were exploring 
the parched gullies of the Afar badlancs. 
They were searching for hominid fossils. 
The morning—like most days in the field— 
had not been productive; nothing but ani- 
mal fossils. Now a brutal noontime sun was 
sending waves of furnace heat across the 
gravel-strewn desert. 

The men were about to return to camp 
when Johanson spotted a piece of bone on 
the eroded slope above them. Long hidden 
by layers of sediment and volcanic ash, the 
fossil had been laid bare by flash floods that 
on rare occasions slice through these gullies, 

It was hominid, a bit of an arm. Hardly 
had Johanson made the identification when 
they spied another bone, part of askull_ Sud- 
denly the slope seemed to sprout fossils— 
here a bit of thighbone, there acouple of ver- 
tebrae and some ribs, farther on a part of a 
pelvis and a couple pieces of jaw. 

But the end was not yet. Three weeks of 
intensive exploration of the gully uncovered 
several hundred more pieces of bane. When 
they were pieced together, they proved to be 
part of a single individual—an adult female 
L.l meters (three feet eight inches) tall weigh- 
Ing perhaps 30 kilograms (about 65 pounds). 

To laymen the individual quickly became 
knownas Lucy, anametaken from a Beatles 
song popular inthe camp. But for scientists, 


Johanson and his colleagues coined another 


name: Anstralopithecus afarensts. Thus 
Lucy was of the same genus as the Taung 
child, but in the eves of her discoverers she 
represented a new species. 

Lucy created intense excitement on sev- 
eral counts, She was the most complete 
and—except for a few questionable frag- 
ments found elsewhere—the oldest hominid 
known up to that time, dated by the radio- 
metric potassium-argon method at about 
three million. years ago. Although much of 
the skull was missing, roughly 40 percent of 
the skeleton was recovered, Such a find was 
extraordinarily valuable, since at that point 
in hominid evolution fossil] remains consist 
largely of teeth and fragments of jaws, the 
most indestructible parts of the body. More- 
over, the pelvis established without ques- 
tion that Lucy walked with an erect bipedal 
stride a million years or more before the 
Taung child. 

The discoveries of additional specimens 
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SELECT SITES BEFORE 10,000 YEARS Ai 
@ Homo sapiens (modem) 10, O0o-85,000 
]) Homo sapiens(Neondertal) 42.000-125.00) 
@ Homo sapiens (archaic) 35,000-300,000 
@ Homo efectus 300,000-1.4 million 
1) Homo habills15-2 million 
@ Austalopithecus |.2-4 milion 
CL) aute primate 8-23 million 
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Traces of early man 

{FF RICA, the birthplace of the earliest 

L biped, has also been a home to all 
subsequent hominid species, Four 
australopithecines have been found only 
here, as was Homo habilis. Equipped with 
alorger brain and specialized stone tools, 
his sole successor, Homo crectus, moved 
beyond Africa, reaching Java, China, and 
probably southern Europe. Only Home 
piens spread farther—peopling northern 
Europe and Siberia and, perhaps by 50,000 
years ogo, moving on to Awstralia by sea 
and later walking across the Bering Strait 
to the Western Hemisphere. 
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in Ethiopia and elsewhere permit anthro- 
pologists to sketch a rough description of 
afarensis, Females were substantially 
smaller than males, a condition known as 
sextial dimorphism. Females, in fact, were 
probably about the size of today's Pyemies. 
Skin color was probably dark, an evolution- 
ary adaptation to the tropical sun. Adults 
would seem hairier than people today, al- 
though—tlike chimpanzees—they probably 
had no more hair follicles than we have. 





Doing the groundwork for dating 
fossils, geologist Dr. Francis Brown of 
the University of Utah collects volcanic 
ash along the western shore of Kenya's 
Lake Purtone. Chemical analysis of the 
sample enables him to conelite tt with 
identical layers at Rood Pera on the 
lake's eastern shore, already dated by the 
potasstum-argon method. Thus tie 
estimates an age of 1.6 million years for 
the Homa erectus skeleton found here in 
1984 (see the article on poges 624-29). 
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Because of their small heads and large 
teeth, these early hominids have been aptly 
called “microcephalic megadonts,” Massive 
back teeth with thick enamel filled the 
heavily protruding jaws. A rather apelike 
face was marked by a low forehead, a bony 
ridge over the eyes, a flat nose, and no chin. 
Cranial capacity ts estimated at 375 to 5(%) 
milliliters (about a pint), compared with an 
average of about 1,350 for modern man 
The brain 1s assumed to have lacked the ar- 
ens necessary for articulate speech. 

Afarensis died close by rivers or lakes, If 
he made stone tools or weapons, they were 
exceedingly primitive, Possibly he scay- 
enged meat from carnivores and caught 
small prey to supplement a diet of fruits, 
nuts, roots, tubers, and other vegetation. 

Whether this archaic creature took to the 
trees for food or protection is an unanswered 
question. Some scientists in Europe and the 
United States see bipedal locomoton in the 
early australopithecines as being less effi- 
cient than in modern humans. They believe 
that the earhest hominids continued to be 
partly arboreal. They note that e@farensi 
phalanges (finger anc toc bones) are slightly 
curved, which they regard as an adaptation 
for grasping tree limbs. 

Other scientists argue that the curved 
phalanges have no significance for locomo- 
tion, that Lucy's skeletal anatomy was com- 
pletely suitable for bipedalty, and that daily 
life was on the ground, notin the trees. 


HE GLDEST FOSSILS that clearly 
bespeak a bipedal hominid were found 
in 1981 at Maka and Belohdelie in the 
Middle Awash Valley in Ethiopia, some 70 
kilometers (45 miles) south of Hadar, There 
an expedition headed by Desmond Clark 
and Tim White of the University of Califor- 
nia at Berkeley found several fragments ol a 
skull and the upper portion of a femur, or 
thighbone. These have been dated at close to 
four million years. 

“But how do we know they're really homi- 
nid?” T asked Tim White. “How can anyone 
tell from such limited fragments?" 

The answer helps demonstrate the sur- 
prising amount of information that modern 
techniques can extract from a very smal! 
amount of material 

“We know partly from A rays,” Tim told 
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me, showing me images made by CAT scan. 
“See how in the femur neck the bone is thick 
inthe lower portion and gets thin farther up? 
That's exactly what we find in bipeds, and 
we don't find it in apes. 

“Also, notice this mark.” Tran my finger- 
nail across the bone and felt a slight depres- 
sion. "That's where one of the hip muscles, 
the obturator externus, left a groove. If this 
had been an ape, the attachment would 
have been completely different. And that's 
only one of the features of this bone that say 
unmistakably that this individual habitual- 
ly walked upright.” 

Maka illustrates not only how modern 
methods can identify a hominid fossil but 
also how they can fixitsage., Maka lies in the 
East African Rift System, a gigantic rupture 
in the earth's surface that runs all the way 
from the Gulf of Aden through eastern Afri- 
ca and on into southern Africa. Faulting, 
uplift, and erosion have exposed hundreds 
of meters of lake and river sediments and a 
wealth of fossils at various depths, laid 
down over millions of years. And inter- 
layered with those sediments are numerous 
beds of valeanic ash from many eruptions 
over those same millions of years. 

Fortunately the chemical makeups of 
these volcanic strata are highly individ- 
val. Each layer has itsown chemical 
fingerprint. At Maka the hominid 
fossils lie close to an ash layer known 
as the Cindery Tuff, amarker bed 
that has been dated by radiometric 
argon—40/argon-39 analysis. 

A similar method measuring the 
decay of radioactive potassium to 
argon gives excellent results, In 
fact, itwastheearly use of the 
potassium-argon technique in 1961 to 
date the lowest level at Olduvai Gorge 
in Tanzania thatradically lengthened 
the known time span of hominid evolution 
and ignited the explosion of knowledge 
about early man, 

Some of the best known tuffs, or volcanic 
ash layers, have been borne by air and water 
for substantial distances, Some are found at 
Hadar as well as at the Omo site in southern 
Ethiopia and around adjacent Lake ‘Tur- 
kana in northern Kenva. The same chemical 
signature identifies a tuff in each place. 
Once the layer has been identified and dated 
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Improbable partnership linking pizs 
ond volcanoes provides another time 
clock for early fossils. In the orderly 
Shungura formation along Ethiopia's 
Omo River, lake and paver sédimertts 
interbedded with volcanic ash have 
tilted, exposing a sequence spanning 
more than a million years. Ash layers 
doted by the potossium-argon technique 
form a time frame for fossils fours in 
between, Commonplace finds ore the 
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teeth of a wide-ranging pig, a relative 

of the warthog; its third molar evolved 
rapidly, becoming taller and longer 
(insets). Once a molar is dated, it 
becomes a standard time marker for 
teeth of the same form found elsewhere. 
Faunal chronology provides correlations 
for South African caves where radiometric 
dating has not succeeded. (ther 
mammials, including elephants, are alsa 
useful in correlating African sites. 


at one location, the date is immediately use- 
fulin every other place the tuff appears. 

An indirect method of dating calied bio 
chronology depends on the assemblages of 
animal fossils found in particular strata 
‘Tim White describes the Middle Awash, for 
example, as being “littered with fossils, from 
the jaw of a shrew to fossilized crocodile 
eres." Among sedimentary lavers there he 
found an almost 
continuous fossil record, covering six mil- 
lion years, of extinct pigs, horses, baboons 
hippes, and ¢lephants. Since the Awash 
étrala can radiametrically, the 
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evolving species of these animals can also be 
Hxed in time. Thusa well-dated species ofan 
extinct pig, for example, can give a rough 
tao the age of astratum tor which gcealog- 


i dating may be difficult ar impossible 


We heave found a strange footprint 
on the shores of the unknown. 


Hit ARTHUR EDDINGTON 


MVE AFPTERNOON IN 1976 aeroupof 
scientists visiling Mary DL. Leakey's 
excavations at Laetoli in northern 
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Tanzania were amusing themselves by hurl- 
ing dried elephant dung at each other. One 
man dodged a well-aimed missile; lost his 
footing, and found himself lving on a hard 
surface with strange indentations. These 
markings proved to be ancient animal foot- 


prints impressed in the rock. Exploration 
turned up thousands of other prints—proba- 
bly more fossil animal tracks than have ever 
been found anywhere ebe in the world 
—inclucing those of extinct species of rhi 
noceros, girafie, hvena, and other animals. 
The trails had been made in damp volca- 
nic ash; the rainy season apparently was just 
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Broad ribbon of volcanic ash, called 
the Dulu Bor Tull, was depostted by a 
forse river at Koobi Fora 3.3 million 
years ago (left). A younger layer, 
containing accretions of glass 
fragments (below), probably ramned 
down from the oir 

Chemical analysts of the Tulu Bor 
moterial yielded a unique fingerprint 
iiotoppecrs to correlate with an 
identical tuff at Hadar, Ethiopia, 
where Lucy was found, and with deep- 





sea cores from the Gulf of Aden. 
Apparently an enormous volcano in 
the Ethiopian Highlonds spewed 
ash over at least ao million square 
hilome#ters (385,000 square miles) 
All hominid fossils found at Hadar, 
and most of these at Koobi Fora 
loy abowe this level 


beginning. The ash quickly hardened in the 
tropical heat Further eruptions of the near- 
by volcano Sadiman buried the footprints 
under additional ash layers and preserved 
the record for the ages 

Valuable as was this finding, it was noth- 
ing compared with discovery in 1978 of long 
trails frozen in the ash, side by side, that ap- 
peared to be human. At first Mary Leakey 
could not bring herself to believe it was so 
But careful examination by specialists con- 
firmed thatthe arch, bie toe, and heel marks 
were truly those of very early hominids. 

What can we tell about them from their 
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footprints? Stride length gives a clue to the 
height; 50 does the size of the prints, since the 
length of the human foot usually is about 15 
percent of the individual's height. So we be- 
lieve that one of these travelers was about 
1.4 meters (four feet eight inches) tall, anoth- 
er about 1.2 meters. And they were walking 
as only upright, bipedal creatures can walk, 
as analysis by Michael Day of St. Thomas's 
Hospital in London clearly shows, 

Mary Leakey has described her emotions 
as she studied one of the trails: “Following 
the path produces, at least for me, a kind of 
poignant time wrench. At one point, and 
you need not be an expert tracker to discern 
this, the traveler stops, pauses, turns to the 
leftto glance atsome possible threat or irreg- 
uwlarity, then continues to the north. This 
motion, so intensely human, transcends 
time. Three million seven hundred thou- 
sand years ago, 4 remote ancestor—just as 
you or —experienced a moment of doubt.” 

Fossil bones found in the same ash layers 
as the footprints show resemblances to the 
Australopithecus afarensis hominids of Ha- 
dar, in Ethiopia. But the Laetoli individuals 
have been dated at about 3.7 million years, 
more than half a million vears older than 
Lucy. Are they the same species? 

This question provokes one of the more 
spirited controversies in paleoanthropology 
today. Don Johanson and his colleagues 
consider both the Hadar and Laetoli speci- 
mens to be afarensis, Moreover, they say, 
afarensis is the ancestral stock leading to 
Homo; other australopithecines were dead 
ends, in this view, 

Phillip V. Tobias, successor to Raymond 
Dart as head of the Anatomy Department al 
Witwatersrand University, believes that 
What has been called aferenszs al Hadar is 
the same species as a Variety of africonns 
found at Makapansgat in South Africa. In 
his view the fossils.at Laetoli link back to the 
earlier specimens at Maka and Belohdelie, 
and they form the ancestral stock, leading to 
africanus and then Homo. 

Yves Coppens of the College de France, 
who was involved in the Afar discoveries, 
now believes that the Afar specimens repre- 
sent two species, of which Ausiralopitiecus 
afarensis is only one, He further believes 
that the Home line developed independently 
of afarensis and evolved alongside the 
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The primate that walks... 


1A OST COMPLETE fossil demonstrates virtually and foot permitted body 
iff skeleton found of complete adaptation to weight to be moved forward 
Australopithecus afarensis, upright walking. Asshownin smoothly and with minimal 
three-million-year-old Lucy the silhouettes (below), the muscle fotioue. Lucy's flaring 
(teft}—with major portions of = interrelated adaptations in pelvis, for instance, carried 
her long bones preserved— Lucy's pelvis, fermur’, lenee, gluteal muscles to the side of 


the thich for stability. The 
ope's long pelvis hos eluted! 
muscles in the rear for 
effective quadrupedal motion, 
and when the animal walke 
upright its body tilts from. side 
to side (red arrow) to keep the 
center of gravity over the 
stepping foot. (n-oddition, the 
angle of Lucy's fernur, or 
thighbone, unlike the ape’s 
(vertical réd Lines), broughi 
her tegs wider tie body 
Lucy's femoral condyle, the 
bottom of the femur (left 
center), like thot of a modem 
human, provided a large flat 
surface fo tranamit weiehe 
through the extended leg, 
reducing pressure in the knee. 
A chimpanzee’s round condyle 
. oF Pre is not specially adapted to 
"etl | st | any single leg position 
| is In the hominid foot the big 
toe lis with tie other 
S metatarsals, which act os a 
lever fo drive the body 
yee kes abn te forward, This repositioning 
: ! 1: : ted fo te development of an 
arch to serve os shock 
obsorbder. By corbrast the ape 
foot, with its large abducted 
toe, adapted ip grasping. 
The remarkable footprints 
mide im soft damp volcanic 
ash 3.7 multion yeors-age 
(bottom) at Laetoli, Tanzania, 
cleorly show the toe and 
arch of an ¢arly biped 
Recently discovered fossiis 
hoe revolutionized our 
concept of the Auman past 
Our earliest, most 
distinguishing characteristic 
wos nota large rain, 
language, or toolmaking, but 
the ability habitually to walk 
upright, 
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australopithecines over a very long period. 

Perhaps all these ideas will be superseded 
because of future discoveries. Fossils, after 
all, do not come with Jabels, Many a pro- 
posed classification has later been dropped. 
A number of fossils once thought to repre- 
sent different genera orspecies have been re- 
prouped into a single classification. In truth, 
the more specimens we find and the more 
gaps we fill, the more we discover that much 
of human evolution is a complex and gradu- 
aliy changing continuum. Thus it becomes 
increasingly difficult ta draw lines that say, 
“Here one species ends and another begins.” 


And cruel death is ahoays near, 
So frail a thing is nuan. 


=—"“NEW ENGLAND PRIMER” 


{FARENSIS seems to disappear from 
the fossil record about 2.8 million 
years ago. Meanwhile, in South Afri- 

ca, aricanws dominated the sc¢ne from per 
haps three million to two million years ago, 
although the Taung child may be younger 
In addition to the Taune site, africanus has 
been found at two other cave sites—Sterk- 
fontein and Makapansgat. 

scientific fossil hunting at Sterkfontein 
beman in 1936 and has continued uninter- 
rupted tor the past 70 years under the direc- 
tion of Phillip Tobias and the supervision of 
Alun Hughes. Erosion has long since de- 
stroved almost all of the roof of the cave, and 
blasting and excavating have left a large ex- 
panse of open pits, Steel catwalks surmount 
the pits and give an excellent view 

Ttound Alun Hughes cataloging the finds 
of the previous week before transport to 
Witwatersrand. From his pocket he pulled 
out a beautifully preserved hominid tooth, 
which he had recovered only the day before. 

An enormous pile of rough breccia blocks 
rose outsie the storage shed, concealing 
who knows what fossil treasures, Hughes 
demonstrated how hydraulic presses with 
heavy chisels crack open the blocks. When 
bone or teeth are exposed, workmen attack 
with hammers and small tools to chip away 
the rocky encrustations. 

Aficanus probably did not live in the 
caves, which may have been reached by 
sinkholes or open shafts from above. More 
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Collaborating for science at the new 
laboratory of the National Museum of 
hthiopia in Addis Ababa, visiting and 
local researchers cotalog the moasatve 
eoitection of fossil vertebrates found at 
sone 400 Hadar locales between 1972 
and 1977. Professor Ton White, right, of 
the Universtty of California at Berkeley, 
ind eroduate student Berhone Asfaw 
examine aneélephant tush. Den Johansen, 
inthe Gghet shirt, confers with 
Woldesenbet Abomssa, museum 
storekecper. Fossils of flora and fauna, 
including plant pollen and small rodents, 
heip reconstruct Cacy's emvironmernt 

In an artist's conception (facing 
poge), members of ant afarensis group 
Jorage for figs i.a mountain forest above 
a highland loke and adjacent grasslands 
In speculating about their life ways, 
anthropologists use clues from the 
complex variable social behavior of 
chintpanzees and porillas. 
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likely, skeletal remains washed into the pits 
or were dropped in by carnivores. 

Elisabeth Vrba offers an imaginative de- 
scription of one South African cave, whose 
steep shaft descended to subterranean 
chambers partly flooded with pools-of rain- 
water: “Surrountied by darkness, damp- 
ness, and the stench of carrion were the 
carnivores, wading through rotting carcass- 
es and skeletons half-submerged in water 
and mud: a place part shelter to some, like 
the baboons and perhaps the apeman, part 
deathtrap, and part feeding place of oppor- 
tunist carnivores.” 

Compared with afarensis, africanus 
shows only slight morphological differ- 
ences. Body size was not much greater. 
Cranial capacity, averaging about 440 
milliliters, was perhaps slightly larger—but 
the brain was probably still not advanced in 
the areas necessary for articulate speech. 
Back teeth were a little bigger, front teeth a 
bit smaller, 

Cruel death indeed haunted the life of af- 
ricanus. This is confirmed by an exhaustive 
investigation by Alan Mann of the Univer- 
sity of Pennsylvania, He studied nearly 400 
australopithecine teeth from South Africa. 
Knowing the ages at which various teeth 
erupt in modern man, and noting the degree 
of wear of each tooth, he was able to calcu- 
late the probable age of each individual. The 
average member of the africanus sample 
died at 22 years, 

Exact dates for the fossils at Sterkfontein 
and most other South African cave sites are 
difficult to determine. Unlike the open sites 
in East Africa, the caves lack volcanic ash 
layers that can be identified and dated 
Moreover, erosion of cave deposits by un- 
derground water and collapse of material 
within the caves sometimes create a chrono- 
logical jumble that can be sorted out only 
with the most meticulous care. Faunal as- 
semblages become especially important for 
dating under these circumstances. 

Another technique—paleomagnetic dat- 
ing—supports an age of some three million 
years for the africanus site of Makapansgat, 
about 300 kilometers (185 miles) north of 
Sterkfontein. This kind of dating is based 
on the fact that the earth's magnetic field 
reverses at irregular intervals. Then the 
north-pointing compass switches to south, 
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or Vice versa, and iron-beaning rocks record 
the change. 


And a Branch shall grow out 
of his roots, —waian us 


Py VWOUR TRETH from the pocket of a 
F South African schoolboy led to the 
“ finding of a third species of Ausiralo- 
pithecus,. The site this time was Kromdraai, 
an eroded limestone cave on a low hill near 
Sterkfontein. 

Robert Broom, whose discovery of the 
first adult africanus skull in 1936 had 
brought him a measure of fame, was deter- 
mined to find further hominid remains. He 
was troubled by the thought that untold 
treasures of fossil bomes were being de- 
stroyed by the blasting of the miners and the 
flames of the limekilns. 

Now and again Broom would purchase 
specimens from a Mr. Barlow, manager of 
the lime quarry at Sterkfontein. On one such 
occasion in 1938, Barlow accepted £2 fora 
part of an upper jaw with one molar tooth 
but declined to reveal its origin. Broom per- 
sisted; the fossils were of utmost Importance 
toscience, he argued. E.ventually Barlow re- 
lented and said that the jaw came from Gert 
Terblanche, a schoolboy who lived nearby, 

Broom rushed to the school and found the 
boy. Did he have any other specimens? 

“Gert. ..drew from the pocket of his 
trousers four of the most wonderful teeth 
ever seen in the world’s history,” Broom 
wrote later. He recalled that when they went 
to Kromdraai, Gert “took us up to the hill, 
and brought out from his hiding place a 
beautiful lower jaw with two teeth in posi- 
tion.” With additional fragments picked up 
at the site, Broom was able to piece together 
much of askull, 

The face and teeth of the Kromdraaispec- 
imen were sufficiently different from Sterk- 
fontein’s africanus that Broom coined anew 
name—Paranthropus rofustus, or “robust 
near man.” Thescientific world did not take 
kindly to his creating & new genus, and, 
although the name 1s still sometimes used, 
most anthropologists now consider robwstus 
part of the genus Awstralopitiecus. 

Robwstus, as its name implies, isa heavier 
bodied and more powerfully built creature 
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What wos on the menu of early man? 
Teeth may tell, according to some 
paleontolorists, such as Dr, Fred 
(rine of the State Cintverstty of New 
tork at Stony Brook. Working at the 
Transvool (duseum in Pretoria, South 
Africa (above), he makes a mold of 
Austrolopithecus robustus teeth found 
at Kromdroat before tuming to the 
africanus polote and mondible from 
Sterkfontein. From molds he prepared 
casts to study wear patterns and 
Chewirig stroke wider do scanning 
electron microscope. Heavy scratches 
ond pitting on robiustus teeth suggest 
to him that its diet included hard 
Jute, tuts, tesurmnes, ind seeds 

For comparison, other researchers 
stidy living spectes. Dr. Mark F. 
ieajord of the Johns Hopkins 
University takes milids of monkey 
teeth (upper rigat), comparing wear of 
animais.on soft and hard diets. 

Or. Mdargaret Schoeninger of 
Harvard University seeks truce 
elements such os strontium in the 
eroded teeth of a dead rebra fright) ot 
Koobt Fora After learning the varying 
levels of the elernents absorbed fram 
their food in the bones of known 
omniveres, fnizgivores, dnd carnivores 
ata site, she will apply the 


information to fossil hominids, 


ihe Search for Gur Ancestors 








than africanus. 
dished, with no forehead and with a supra- 
orbital ridge, a protruding 
eve sockets. Most specimens have sagittal 
crests—bony ridges running back atop the 
skull where powerful chewing muscles at- 
tachecl. Relatively small front teeth but 
massive grinding teeth fit into a thick and 
heavily buttressed lower inw. 

Because of this heavy-duty equipment, 
rovustus has been called “the ultimate chew- 
ing machine.” The name suggests that this 
spectes ate mostly coarse, tough food that 
needed much chewing—nuts, hard-shelled 
fruits, fibrous rots, ane tubers. Life must 
have been far from easy, Alan Mann’s sur- 
vey of robusiys teeth shows AVETAPE age al 
death to be about 17 vears. 


Sswirtkrans, a large cave excavation just 


The massive face 15 tlat or 


bulge over the 


Tel 
re | 
i.  s, © 
ae > _ == am 7 


_ ?- i s z F F 
‘ — — —— : Fos 4 = 
fai 
? 


across a low valley from Kromdraai and 
Sterkfontein, has produced same 130 indi- 
viduals of rofustus. Bob Brain, who has 
carried on the excavations for more than 20 
years, hae also found beautiful pieces of 
bone that appear to have been used os dig- 
ging tools. 

Brain showed me some of these fossil 
bones with polished ends and patterns of 
scratches on their surfaces. These we com- 
pared under the microscope with modern 
bones that he had used experimentally to dig 
roots and tubers, just as a hungry rebusttis 
might have done, ‘Vhe marks are so similar 
that Brain has little dowbt that bone tools 
(and probably wooden as well) were in use 
long before the advent of stone tools. 

Exact dates are impossible, but ropwstius 
appears on the scene at some time around 
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Foraging for tubers, an Australopithecus africanus female digs with o stuck, while a miaie 
harvests a whistling thom for edible ant gulls, [f the child possesses new genetic traits, 

such as larger molars, that increase longevity and hence the chance to parent more offspring, 
these features moy be passed on to the next generation and eventually become common. 

Such adaptations over millennia so change the descendants that science labels a new species. 
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two million years ago and dies out sometime 
after a million and a half years ago. Cranial 
capacity of about 530 milliliters is larger 
thin that of the gracile, or more lightly built, 
africanus. 

Although rodwstus’ brain size might sug- 
gest that it was more advanced than africa- 
nus, this powerful creature is believed to be 
adead end, an offshoot from the direct line 
of hominid ancestry. It seems to share this 
fate with an even more robust australopithe- 
cine known as betse?, which faded out per- 
haps a little later than robwstws. 


In archaeology you almost 
never find what you sel 
out to find.  —wary p uzaney 


N IV3] Louis's. B. Leakey, the anthro- 
IT pologist son of British missionaries in 
& Kenya; began searching for fossils in 
Olduval Gorge in northern Tanzania. He 
believed that true human beings began in 
Africa far back in antiquity, and had -noth- 
ing to do with australopithecines. 

Oiduvai Gorge was a likely setting for 
the search. A 40-kilometer-long (75-mile}, 
river-carved canyon, dropping abruptly in 
the Serengeti Plain, it offers well-exposed 
strata going back nearly two million vears. 

Season alter season, Louis and his archae- 
ologist wite, Mary, explored the 100-meter- 
deep gorge. The trip down from their home 
in Nairobi was arduous, and they had little 
free time and even less money for the work. 
The frustrating years turned into decades, 
with scant results for their persistent efforts. 

One reward was a collection of extremely 
primitive slone tools, rudely faked from 
pebbles. Called Oldowan tools in honor of 
the gorge, they were the oldest stone imple- 
ments known up to that time. (Since then, 
stone tools some 2.5 million years old have 
been found in Ethiopia.) 

A major break came in 1959, which, coin- 
cidentally, wasexactly acentury after publi- 
cation of Darwin's On the Origin of Species. 
One July morning, while Louis layin his tent 
ill with a fever, Mary slowly explored one of 
the gullies tributary to the main gorge. Con- 
stantly she searched for telltale pieces: of 
bone. The two huge teeth and piece of skull 
she spotted on that morning sent her racing 
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back to camp shouting, “I've got him! I've 
got him!” 

With dental tools and fine brushes the 
Leakeys worked over the site, sieving all 
material. The more than 400 fragments of 
bone they uncovered permitted reconstruc- 
tion of an adult skull. 

What they had found, Louis believed at 
the time, was the maker of the Oldowan 
tools. Lake other anthropologists before and 
since, he coined anew name: Zinjanthropus 
botset. The genus name meant “East Afri- 
can man,” and the species name honored 
Charles Boise, who had given financial sup- 
port for the research, Hut Dear Boy was the 
affectionate name the Leakeys used for their 
new skull. 

"Zinj” possessed a brain of 530 milliliters, 
about the same as robusius. But in other 
respects he was hyper-robust. So massive 
were his face and cheek teeth that he became 
known as Nutcracker man. 

Radiometric dating of Bed I, at the bot- 
tom of Olduvai Gorge where the discovery 
Was made, gives an age of 1.8 million years. 
Thus Zinj was probably a contemporary of 
robustvs—and in the view of today’s anthro- 
pologists was a close relative. He now bears 
the name Australopithecus boiser. Like ro- 
bustus, borer is believed to be a dead-end 
branch of the hominid line. 

Dead end though it may have been, boisei 
led to substantial support for the Leakeys' 
work, in large part from the National Geo- 
graphic Society. There followed a flood of 
fruitful activity at Olduvai, including at last 
the important discovery of the earliest 
known member of our own genus, Homo, 


Man is a toolusing animal 
... without tools he is nothing. 


— THOMAS CARLYLE 


‘VJ HY THE GENUS HOMO split 
away from the more primitive austra- 


lopithecine line is an open question. 
One of the more plausible ideas, first sug- 
gested by Elisabeth Vrba's studies of fossil 
antelopes and more recently developed by 
Bob Brain, is that environmental change 
preciprtated the evolutionary stimulus, just 
as they believe it did with the appearance of 
the first hominicls. 
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Brain's analysis of climatic change in Af- 
rica shows that sometime after the big 
temperature crunch five or six million years 
ago the climate warmed up again. Then an- 
other sharp temperature plunge about two 
and a half million years ago caused a@ re- 
expansion of the Antarctic ice sheets, The 
great Northern Hemisphere ice sheets also 
built up at this time. 

Asin the previous cooling, Africa experi- 
enced a drying up, a reduction of wooded 
areas, and a return of widespread open 
grasslands with low shrubs and trees. 

Also, as before, great faunal changes 
show in Vrba’s fossil record in South Africa, 
with a peak in extinctions and new species 
close to 2.5 million years ago, For example, 
the musk-ox group disappeared, and the 
modern waterbuck, kudu, blue gnu, and 
oryx suddenly appeared, together with some 
20 other antelope species. 

And at some point this period saw a wa- 
tershed in hominid evolution: The hominid 
lineage split, one branch leading to the ro- 
busts and the other to modern humans. 


| ject of much discussion among today's 
# biologists. One idea is that evolution is 
gradually taking place all the time because 
of mutations and changing environmental 
influences. Another proposal is that long pe- 
riods of relative evolutionary stability are 
punctuated by sudden appearances of new 
species. This hypothesis is called punctuat- 
ed equilibrium. It may well be, many scien- 
tists say, that both kinds of evolution are in 
operation. 

Whether the appearance of the new genus 
Home is an example of punctuation ts sub- 
ject to debate, In any event, the remains of 
early Homo, 1.8 million years old, do show 
up in the lowest level of that fossil gold mine, 
Olduvai Gorge. 

These fossils, found at Olduval from 1959 
on, Were fragmentary, but they were suffi- 
cient to convince Louis Leakey and his col- 
laborators Phillip Tobias and John Napier 
that they had something different and that 
this was the real founder of the Oldowan 
tool industry. 

At the suggestion of Raymond Dart, the 
new hominid was named Homo Aabilis, 
“handy man.” But as with Zinj, the Leakeys 


of inc OW evolution works is the sub- 


devised their own whimsical names for the 
individual fossils, such as Cinderella and 
George. Another, whose skull was squashed 
flat, was named after the English model 
Twigiy, “because she was the only person in 
the world as flat as this skull.” 

Scientists believe that evolution takes 
place in a mosaic fashion—some parts of an 
organism change more rapidly than others. 
Habilis is a good example. Its face is still 
primitive, but the back teeth are narrower 
and the brain shows especially significant 
change. At 680 milliliters it is half again larg- 
er than in africanus (although still only half 
as large as the average brain today). 

Not only is it larger, it is also more sophis- 
ticated and more in the modern human 
pattern. Brain specialists such as Ralph 
Holloway of Columbia University see for 
the first time in the cast of the /abilis brain 
the bulge of Broca’s area. This region 1s ¢s- 
sential to speech. Thus, in the experts’ view, 
heabilis probably had the neurological equip- 
ment for at least rudimentary speech. 

Could Aabilis make all the sounds human 
beings make today? Jeffrey Laitman, anato- 
mist at the Mount Sinai School of Medicine, 
is not sa sure. He points out that human in- 
fants cannot articulate most sounds until af- 
ter they are a year old, when the larynx, or 
voice box, drops down in the throat. With 
apes the larynx never drops, and, of course, 
they cannot speak as we do. 

Dr, Laitman’s studies show that the de- 
gree to which the base of the skull is flexed, 
or bent, is indicative of whether the larynx 
tan move down. And since the bases of the 
early Home skulls are only shghtly flexed, 
Dr. Laitman believes that the full range of 
sounds was not possible. Indeed, he sug- 
ests, full command of articulate speech did 
not likely develop until perhaps 300,000 to 
400,000 years ago. 

Two million years ago Awstratopiuihecus 
robustus and botset were living an exceed- 
ingly primitive life, without articulate 
speech, with poor tools and weapons, and 
probably without much protein from meat. 

Their contemporary, Homo habilis, on 
the other hand, experienced a quantum leap 
forward. Greatly increased brain power 
could have meant not only the beginnings of 
speech but also the all-important advantage 
of stone tools. With Aabilis and his tools the 
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Galaxy of stone tools, at top, and antelope bones, many probably shattered by humans, 





key at Olduvai Gorge. 
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ANCIENT TOOL KIT at Olduvai might 
howe included a lava cobble (1) picked 
from a streambed to batter open an 
antelope humerus (2), exposing the 
marrow, Or the cobble might have been 
used as a hommerstone to turn another 
piece of lava into a chopper (3) by 
knocking flakes from one side. A sharp- 
edged flake (4) could deflesh a bone, 
leoving telltale parallel cut maries (5). 








The story tools tell 


ATRAORDINARY ASSEMBLAGE of 

bones and worked stones come to light at 
Giduvat Gorge’s 1.8-million-vear-ofd Bed I 
after Mary Leakey found 2inj there. [t was the 
first important early man site dated by 
potassium-argon and the earliest instance of 
stone toals found with a hominid skull 
Meticulous excavation of a 100-square-meter 
niet with dental tools and sieves yielded 3,510 
fragmented bones, most of them from bovids, 
ond 2,275 stone artifacts, largely flakes and 
broken flakes (seen in part on pages 602-603 
and ot left). Called Oldowan, the first tool 
industry has since been recognized tn deposits 
come 2.5 million vwears-old in Ethtopia. 

In recent years specialists have investigated 
possible meanings of the Bed I accumulation. 
They hove shawn that stones would not 
fracture or accumulate naturally at this site. 
They found that the closest sources of lava and 
quartzite were several kilometers from the 
lakeside locale. And while modern apes pick up 
and use rocks as hommers, they do not try to 
carry ther great distances or to sharpen them. 

Some of the animal bones bore marks of 
camuvere teeth, others the fractures only a 
stone would make (left, 2); hyenas usually 
grow long bones from each end. Natural 
processes rurely leave porallel cut marits (5). 

Here, then, is the first evidence of hominids 
who were eating raw meat and marrow, But 
how did they obtain the animals? Over what 
period of time? Was this. a base camp with 
hunters dragging back parts of thetr kill to 
share? Or were people bringing in bones 
scavenged from camivore fills to mine the 
marrow? Were animals dying in nearby 
swampy areas and being preyed upon? The last 
surviving hunter-gatherer groups, such as the 
Australian Aboriginals and the Kung San of 
southern Africa, are being studied for parallels, 

And finally, who were the early meat eaters? 
Fragments.of Homo hobilis were sieved out 
near where 2inj wos found, raising the 
startling possibility of the two as neighbors, 
Were they competitors? Did one imitate the 
other, or did they All different niches? 
Scientists may never find enough evidence to 
answer all these questions, but they know that 
hontinids were now poining access: to a major 
food source by creating varied stone tools, a 
skill that was to be the prerogative of mankind. 


scientist can study not just bones but also the 
beginnings of culture. Now he can begin to 
say something about behavior, about how 
our forebears lived. 

Accumulations of tools may suggest a 
temporary living site ora butchering site. If 
the stone of which the tools are made comes 
only from a distant place, it says something 
about early man’s ability to travel and carry 
quantities of heavy material. Such bits of 
evidence confirm group activity, which in 
tum implies complex social organization. 

For these reasons some scientists believe 
that abtis saw the beginnings of ritual and 
folklore. Clearly, the period from two mil- 
lion to 1.5 million years ago was a fascinat- 
ing and critical one in the history of hominid 
development. 

Although the original Aabilis material 
was found at Olduvai, the best of the speci- 
mens come from Koobi Fora, on the east side 
of Lake Turkana in northern Kenya. There 
Richard Leakey, son of Louis and Mary 
Leakey, has been excavating since 1968. At 
the National Museums of Kenyain Nairobi, 
where Leakey is director, I saw atrich collec- 
tion of thousands of mammalian fossils, 
stone tools, and early hominid fossils from 
RKoobi Fora. One of the prize specimens is 
the most complete Aabiiis skull ever found, 
known simply as KNNM-E.R 1470. 

Base camp at Koobi Fora lies on a sandy 
point projecting into the crocodile-infested 
waters of Lake Turkana. To my surprise the 
camp crew and visitors alike swim with 
impunity in the lake’s alkaline waters, al- 
though at night scores of pairs of crocodilian 
eves glow red in the light of a powerful torch. 

At Koobi Fora I had the special pleasure 
of meeting Kamova Kimeu, Leakey's depu- 
ty and perhaps the most successful finder of 
hominid fossils in the history of anthropol- 
ogy. With Kimeu I made a foray by Land- 
Rover into the Roohi Fora hinterland, while 
Leakey and his wife, Meave, flew in, When 
we joined forces, Leakey, all smiles, was 
unwrapping an object: the skullcap of an 
Australopithecws boiset. 

Earlier, a member of the permanent crew 
at Koobi Fora had spotted what appeared 
to be primate remains, Leakey had gone to 
on the find and discovered that it was 
not merely primate, but hominid. Close by 
the skullcap were additional fragments. 
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Seeking answers 
to an old riddle 


‘ih AVE EXCAVATIONS at 
Smartkrans, South Africa (left), 
may show whether early min wos ae 
the hunter or the hunted: During the cl 
Pleistocene epoch, beginning nwo 
million years ago, an underground 
cave complex acted as a catch basin 
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for dead creatures whose remains the flesh, and the skull droppeil into 

washed or fell in—antelopes, the cave choaft (below), where Lt was 

baboons, saber-toothed cats, eventually covered by debris. 

leopards, and sorte [30 Excavators use plumb bobs suspended 
Australopithecus robustus from grids to plot the exact location 
Individuals. A partial juvenile ofeach find. Positive dating by radiometric 
cranium fossil found in 1949 had methods has so far proved impossible, since the 
nero holes about sie millimeters on region is not volcanic, But faunal chronology 
diameter, 33 millimeters apart. has placed early man here ot least 1.5 

Some theorized they were caused by million years ago. 





biows froma pointed weapon. But 
Ssuriior holes: oocur in skulls of 
baboons killed by leopards, chief 
excavator Bob Brain pointed out, He 
natehe$ the lower canines of a 
leopard jaw found in the deposit to 
the holes tn the juvenile’s skull! 
(above), demonstrating that this 
hominid wos more prey than predator. 
Apparently in dragging tts kill owt 
of reach of hyenas, the leopard 
penetroted the skull with its canines 
Aignhnin @ tree, the leopard consumed 
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Back at camp Meave immediatety set to 
work gluing fragments together. When I 
tried matching broken pieces, I discovered 
that a true fit joins tightly and unmistak- 
ably. Within an hour the skullcap had been 
enlarged by at least two dozen pieces. The 
work of the anthropologist is not only dis- 
covery but also reconstruction 

In alight plane Leakey and Isurveyed the 
desert badlands surrounding Koohi Fora, 





Looking into Living quarters 300,000 
years old, Professor Henry de Lumiey 
(abowe, rieht) hos cordirected cave 
excovation in Arago, France, for 20 
years. His belief that a cranium found itn 
one of the 20 occupation levels is Home 
erectus is challenged by colleagues 
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1,300 square kilometers (500 square miles) 
of ancient lake sediments and volcanic de- 
posits traversed by eroded gulhes. From the 
air the sparsely vegetated hummocks resem- 
bled nothing so much as the backs of kneel- 
ing ciephants. 

As we flew low, Leakey pointed out 
where many a now famous fossil had been 
found. Their numbers—i4/0, 1814, 406, 
3733—are as familiar to paleoanthropolo- 
gists as if they were names. [hey representa 
gamut of hominid species, including austra- 
lopithecines as well as Homo fabilts and his 
world-traveling descendant, Home erectus. 


He delighted lo wander in 
unknown lands. —ovw 


N HE CATE 1580s, when science 
knew of only a half dozen discoveries of 
fossil man, a Dutch doctor, Eugene Du 
bois; burned withadesire to find the missing 
link. He sought a colonial post in the Dutch 
East Indies and began history's first delber- 
ate, svstematic search for early man 

With 50 convict laborers Dubois excavat- 
ed along the Solo Kiver in Java. In 1891, 
near the village of Trinil, he uncovered a flat 
skullenup. The next year a modern-looking 
thighbone turned up that clearly was not 
from an ape. He called the creature Pithe- 
canwhropus evectus, “uprignt ape-man.” Io 
the public it would be known as Java man. 
Other specimens were discovered later, 
especially at nearby Sangiran 

In China, in 1929, a young paleontologist 
named W. C. Pei found a similar skulicap 
embedded in deposits in a limestone cave m 
a large hill near the village of ZAhoukoudian, 
near Beijing. 

For centuries peasants had mined the hill 
for “dragon bones"—actually the fossil 
bones and teeth of extinct animals and homi- 
nids. Treasured for miraculous healing 
properties, the fossils were ground up and 
sold in medicinal preparations. 

As one author has put it, we will never 
know how many powdered bones of early 
man “have passed harmlessly through the 
alimentary canals of dyspeptic Chinese.” 

Forafew yen I was able to buy a packet of 
dragon-bone powder in Beijing's largest 
apothecary shop. However, regulations 
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today forbid sale of fossil material unless 
approved by the authorities. 

Pei's skull had escaped the searches of the 
cave robbers, and it was taken to the labora- 
tory of Davidson Black, anatomist at the 
nearby Peking Union Medical College. 
Black had coined the name. Sinantirropus 
fPekinensis, “Chinese man of Peking,” for 
teeth found earlier in the Zhoukoudian 
cave, and he believed the skull belonged to 
the same species. The public chose its own 
name, Peking man. Other important speci- 
mens have been found over the vears at 
#houkoudian and at Lantian and Hexian. 

The original Peking man bones, repre- 
senting more than 40 individuais, mysteri- 
ously disappeared during World War II. As 
the Japanese marched on the Chinese capi- 
tal in 1941, the bones were crated for ship- 
ping to safety in the United States. En route 
to the seaport they vanished. Countless 
clues have been followed up, but in vain. 
Fortunately we have excellent casts and 
meticulous descriptions by a German anat- 
omist, Franz Weidenreich, who had suc- 
ceeded Davidson Black. Casts, however, 
can never substitute for the real thing. 

As we have seen, biological names have a 
way of being changed, Today we include 
both Java man and Peking man in the cate- 
gory Homo erectus, “upright man.” They 
are the most famous representatives of the 
first hominid group believed to have left the 
African cradle. 

No one knows just when erectus began to 
move out of his ancestral homelands. The 
oldest (and most complete) example of erec- 
ts in the fossil record is dated at about 1.6 
million years ago. It comes from Narioko- 
tome, on the west bank of Lake Turkana. 
Kamoya Kimeu added this spectacular find 
to his record list in August 1984 on an éxpe- 
dition headed by Richard Leakey and Alan 
Walker of the Johns Hopkins University (see 
the article beginning on page 624). 

Erectus seems to give way to his succes- 
sor, Homasapiens, at perhaps 300,000 years 
ago, Sometime during the preceding million 
years the expansion began, moving along 
the tropical and subtropical fringes of the 
Old World. 

Why did hominids attempt to leave after 
existing across much of Africa for perhaps 
three million years? 
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Milford Wolpoff of the University of 
Michigan answers that question succinctly: 
“They left when they did because they want- 
ed to, because they had to, and especially 
because they could,” 

Intimately bound up in this explanation is 
the significant change in erecius as com- 
pared with his forebears. His face, itis true, 
is not all that different—still protruding 
jaws, no chin, thick browridges, and a long 
low skull resembling a partially deflated 
football. Teeth are somewhat smaller than 
in habilis. 

But the brain—that's the difference. Av- 
erage size is now close to 1,000 milliliters 
(about two pints), as compared with the 
1,350 average for modern humans. With a 
larger brain erectus may have had more ad- 
vanced speech. According to evidence of 
charcoal at Ahoukoudian and elsewhere, he 
now learns to control fire and cook food. 
And he makes far better stone tools and 
weapons, great quantities of large, dowble- 
edged, teardrop-shaped “hand axes" (at 
least we call them that, although no one 
knows just how they were used). 

The early ape-men probably did not ven- 
ture far afield. But erectus, with his en- 
larged, more complicated braim, inevitably 
developed intellectual curiosity, Like hu- 
mans today, he must have wanted to see 
what was on the other side of the mountain. 

Beyond that, he may have fed to leave 
Africa because of population pressure. 
Erectus had substantially improved capa- 
bility of exploiting the environment: better 
hunting and foraging skills, greater ability 
to move into more marginal ecological 
niches, On the one hand all this strongly en- 
couraged population increase. On the other 
hand it meant that when growing popula- 
tion threatened to exhaust the resources in 
one area, part of the population could move 
onto unexplored areas, just as did the Amer- 
ican pioneers. 

Evidence of erectus is found in East, 
south, and North Africa, but most speci- 
mens come from Asia, possibly including a 
recently discovered skull from the Narmada 
Valley in India. The Asian specimens, espe- 
cially, have thick skulls, the thickest of all 
hominids. Mysteriously, most of these show 
multiple healed fractures, as many as seven 
or eight to a skull. Did erectus engage in 
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wholesale skull bashing in warfare-or ritual 
activity? Or are the wounds evidence that 
erectus, with his much improved weapons, 
was now hunting dangerous big gamer 

Another mystery concerns a partial erec- 
tus skeleton from Koobi Fora known 4s 
KNM-ER 1808. Each long bone in this skel- 
eton appears diseased; it has a thick extra 
Laver of spongy bone 

Alan Walker, an analomist on the expedi- 
tion that found the skeleton, consulted a 
number of other anatomists and patholo- 
rists about the possible cause of this disease, 
Their investigations ran into a number of 
blind alleys until someone recalled the case 
of the explorer Sir Douglas Mawson. 

In 1912 Mawson and two companions, 
using dog sledges, undertook a long trek 
across unexplored Antarctic ice, Food and 
other critical supplies were lost down a ¢re- 
vasse, along with one of the men. Mawson 
ane his i Om Pann Wert torcerl Lio begin eat- 
ing their dogs. They both weakened steadi- 
y: only Mawson survived. Itis beheved that 
they suffered from vitamin-A poisoning be- 
cause of eating the livers of the does. 

(Carnivores that eat livers of other car- 
nivores accumulate vitamin A in their own 





livers to levels that are poisonous to hu- 
man beings. The excess vitamin can cause 
bone disease and the growth of a protective 
laver, Could thisexplain the mystery of skel 
eton L&08r 


Like a 3-D jigsaw puzzle with 
no picture on the boa and half the 
Dp 1eCES MISSIN i]. —ALAN WALKER 







E KNOW THAT Homo erectus 
reached Inchia, Chima, and Southeast 
Asia. It seems reasonable to beneve 
that he also went into Evrope during warm 
periods when the Pleistocene glaciers were 
atanebb. His characteristic tools, known as 
Acheulean. are common enough there 

Vet, strangely, no unequivocal skeletal 
remains of ereciws have been found in Eu- 
rope. A handful of specimens, such as the 
Arago remains excavated by Henry and 
Marie-Antoinette de Lumley inthe Pyrenees 
foothills of France, the huge Heidelberg jaw 
from Germany, and the back of a skull from 
Vértesszéllis, Hungary, are sometimes 
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Eaperimenting on an elephant that 
died of natural couses, archaeologists 
Dr. Wicholos Toth and Dr. Rothy Schick 
try to duplicate tre akills of early hunters 
working with stone tools, Their sintple 
unmodified flint flake easily slices two- 
cenftimeter-thick hide (right). With hand 
axes. colleagues sever the animal's large 
muscles (above), [wo men were able to 
butcher 100 pounds of meat each in an 
hour. Oy then the tools were. so dull that 
they hed to be sharpened by knocking off 
more flakes to obtain a jagged edge. 
Later the researchers examined the tools 
Linder a microscope to correlate their 
wear pattems with these on ancient tools 
to deduce the latter's use. 

Such experiments aid in interpreting 
finds at an excavation in Ambrona, 
Spain, where Dr. FP. Clork Howell has 
found elephant bones and tusks (upper 
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left) with an array of stone tools, such as 
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this hand ax (opposite). Although no 
heminid bones hove been found, the 
evidence indicates thet large numbers of 
animais were boing Gutchered here more 
than 400,000 yaar ao 








Deliberate burtal enters the record with 
the Neandertals. A stocky young man [oy 
for perhaps 50,000 years ina ptt grave 
fabove) at Rebora Cave on [sraet’s 
Mount Carmel before an Israeti-Frenach 
team excavated in 1983, After death-the 
flesh decayed, and the cranium was 
removed before the bones were covered 
with dirt. Ash and charcoal layers 
suttest the cove was lived tn 

Fram the world’s oldest known cemetery 
at Le Perrassie, France, Neandertal 
teeth (below) show gum disease, as well 
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called erectus. A number of authortbes, 
however, regard them a5 early, or archaic, 
forms of Homa sapiens 

The description of paleoanthropology as 
a tricky jigsaw puzzle is particularly apt 
during this transition between erectus and 
sapiens, The fossil materials are-scarce ancl 
fragmentary. Moreover, the datings are un- 
certain and often controversial 

In Europe the oldest unquestionable site 
of hominid occupation 15 Solewhac, in the 
Massif Central of France, said to be more 
than 800,000 years old. It offers faunal re- 
mains and tools, but no hominicl bones 

Similarly, Ambrona and Torralba on the 
Spanish plam, 150 kilometers (95 miles) 
northeast of Madrid, served as butchering 
sites perhaps close to half a million years 
ago. Over a large area thousands of stone 
tools, traces of fire, well-preserved clephant 
bones and tusks, and many remains of other 
animal species have been unearthed by an- 
thropologists Clark Howell and the Univer- 
sity of Chicago's Leslie Freeman, but again 
nota single hominid bone or tooth 

Vittually all the early sapiens remains are 
believed to be less than half a million years 
old. Important European specimens include 
the unusually complete Petralona skull, 
found in 1960 after shepherds fell intoa hid 
den cavern near Thessaloniki, Greece; the 
distorted Steinheim cramum found in (rer- 
many in 1933; and the Swanscombe skull 
fragments, Britain's oldest known human 
remains, thowght to date from 200,000 to 
SUG UU) WEES Beto, 

Non-European samples include the Bro- 
ken Hill, or Kabwe, skull, found in 1921 in 
Northern Rhodesia (now Zambia), one of 
the earliest examples of severe dental decay; 
the Saldanha skull, found in 1953 near the 
tip of South Africa; and China's Dali crani- 
um, found in Shanxi Province in 1978 

Cver a million vears Aoeme erecits 
changed gradually. Butas archaic Homo sa: 
jiens Came on the scene, hominids were still 
big-browed, flat-skulled, generally crude mn 
appearance. Teeth were a little smaller 

By 200,000 years ago, there is strong indi 
cation that brain volume was expanding 
ever more rapidly. With the appearance of 
the Neandertal vartety of Home sapiens, by 
about 125,000 years aga, brain size and or 


ganization were basically mocern 
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Climatic changes can be readin 12 meters of sediment excavated in Vindija Cave 
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What mysteries do tie beyond 
thy dust... —aevry woonan 


, F ALL the early hominids, none have 

| been so maligned and misunderstood 

. asthe Neandertals, the cavemenofthe 

cartoonists. Unfairly, the very name Nean- 

dertal has connoted brutish behavior and 
primitive backwardness. 

A Neandertal skeleton was the first fossil 
hominid discovery to be publicized. He was 
the first clue to human ancestry, though he 
was not then recognized as such. 

In 1856, near Diisseldorf in the Neander 
Valley (Tal, or Thal in 19th-century Ger- 
man), limestone miners quarrying into a 
cave found an unusual human skeleton. A 
beetle-browed, low-sloping skullcap, part 
of a pelvis, and some remarkably thick and 
slightly curved limb bones fell into the hands 
of the local science teacher. 

No one al the time had any idea of the vast 
age of the earth, or of the long history of 
hominid evolution, Virtually everyone a5- 
sumed that mankind had always had the 
same form as mocern humans. No one was 
prepared for “a primitive skeleton in the hu- 
man closet.” 

So it is not surprising that the science 
teacher did not view the Neander Valley 
bones in genealogical terms. Rather, he con- 
cluded that the remains were those of a refu- 
gee from Noah's flood. Others decided that 
the creature was “some poor idiotic hermit,” 
asufferer from rickets, ora deserter from the 
Cossack army that had camped nearby dur- 
ing the Napoleonic Wars. 

This false picture was compounded by the 
unfortunate case of anearly complete Nean- 
dertal skeleton found in 1908 near La 
Chapelle-aux-Saints, in the Correze region 
of southwestern France. Marcellin Boule, 
an authority on fossils, undertook to recon- 
struct the skeleton. Hecreated theimage ofa 
hulking, dim-witted brute, who shuffled 
with the bent-knee gait of an ape. 

Today, with specimens from more than a 
hundred sites, we know that Boule: was 
wrong. The Neandertals were not so differ- 
ent from us, although decidedly more ro- 
bust. Thick, heavy bones with markings of 
powerful muscles reveal a people capable of 
enormous exertion and endurance. 
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Body proportions, with rather short low- 
er limbs, were like those of today’s Lapps, 
Eskimos, and other cold-adapted peopie. 
Europe's Neandertals were the first humans 
to move into truly cold climates, enduring 
miserable winters and short summers as 
they pushed north into tundra country in the 
wake of the retreating glaciers, 

Noticeably large heads and faces retained 
heavy browridges that tended to curve over 
the eve sockets. Receding cheekbones, weak 
chins, large noses, and protruding jaws 
were characteristic, especially of the “clas- 
sic’ Neandertals of Europe. 

But if the Neandertal’s face was still 
somewhat primitive, his brain was not. De- 
spite a sloping forehead, the average brain 
was even larger than our own and just as 
well developed. 

It was precisely this brain thatenabled the 
Neandertals to adapt to extreme climates. 
We find their remains chiefly in caves and 
rock-shelters where they took refuge. We 
find also large quantities of specialized stone 
tools and weapons, of a style known as 
Mousterian. The tools are finer and more 
carefully shaped than those of erectus. 

Large numbers of the tools are thought to 
be scrapers used in dressing hides for cloth- 
ing. And, curiously, the Neandertals—tike 
living Eskimos—show a high degree of 
rounding tooth wear, suggesting that they 
regularly held hides with their front teeth as 
they worked on them. 


RY ozence of the Neandertals is seen in 

their burial practices. They were, in 

fact, the first people known to bury their 

dead, which helps account for the fact that 

we have found relatively large quantities of 
Neandertal remains. 

They may have believed in spirits and 
perhaps in an afterlife, although this idea 
ls by no means commonly accepted. In a 
number of the more famous burials, stone 
tools and other objects were associated with 
the bodies in a manner that might suggest 
special concern for the departed one, not 
unlike the placing of treasures in ancient 
Egyptian tombs: goat horns circling achild’s 
skull at Teshik-Tash, in Soviet Uzbekistan; 
huge cave-bear skulls with a burial at Re- 
mourdou, in France; a circle of stones 


Pe THER EVIDENCE of the intelli- 


National Geographic, November [985 


around a skull at Monte Circeo, in Italy 

some Neandertal remains appear to have 
been decorated with red ocher. David 
Frayer, University of Kansas anthropolo- 
gist, Sugeests that this practice may have 
been intended to bring back the blush of life 
to the body 

Another conclusion we can draw from re- 
mains of the Neandertals is that their social 
bonds were strong. Consider the case of the 
Old Man of La Chapelle-aux-Saints. He had 
a broken rib, severe hip arthritis, and dis- 
eased vertebrae; because of zum disease he 
had lost nearly all his teeth. He couldn't 
hunt, and he couldn't chew well, yet he sur- 
vived tothe age of perhaps 40. Clearly his fel 
lows were caring for him, or he would have 
died long before. This case and a number of 
others like it bespeak altruism and a social 
conscience that one would hardly have ex- 
pected from the Neandertal “brutes,” 

As one anthropologist puts it, “In the 
light of 20th-century human behavior we 





should be careful of whom we call brutish." 







YSTERY surrounds the Neander- 
tals. They are somewhat difficult to 
place in time since the earlier part of 
their existence is too young for potassium- 
argon dating, even if suitable volcanic mate- 
rials were available, and too old for the 
carbon-14 method. Moreover, many of their 
remains were discovered decades ago, be- 
fore today's rigorous excavation techniques, 
and much important evidence was lost 

Nevertheless, Neandertals seem to ap- 
pear on the scene in Europe perhaps 125,000 
years ago. They disappear—some say quite 
abruptly—atsome time between 40,000 and 
40,000 Wears ago. 

Cine unusually late Neandertal is a skele- 
ton excavated in 1979 at St.-Césaire, in 
southwestern France, and studied by 
French anthropologist Bernard Vander- 
meersch. It 1s only about 32,000 years old. 
Oddly, while the remains are Neandertal, 


CL bi rh ei 


After a successful hunt members of a Neandertal living group prepare their bell 
at their summer camp in southern France. Some akin the ibex with stone tools, 
which must be constantly renewed and replaced, while flint spearpoints are 
prepared, background, Archaeological evidence Indicates Neandertals skillfully 
utilized the abundant natural resources of Europe in both warm and cold periods 
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the stone tools associated with them are not 
Niowst Pian, but these of Upper Paleclithi 
anatomically modern Home 
who displaced the Neandertals. 

During the relatively short span of about 
100,000 years, the Neandertals spread all 
across Europe, the Middle best, and 
ern and central Asia. They were contempdt- 
ranes of other forms of archai 
camens found as far 
) Africa 

The eastern Neandertal types, such as 
those from the caves of Tabun and Amud in 

lock different 
European Neandertals, but 
evolved more rapt by 
ringer of the Brit- 
History) has main- 
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caves of Oatzeh and Skbhul have produced 
remains of people using Mousterian tools, 
although they are unmistakably modern 
Chis last ¢ Paup is often referre 
tomically modern 
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(O00 to 100,000 years ago, move 
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Finally, did the Neandertals lose out in absorbed enormous amounts of water and 
ompetition with arriving populations wha lowered sea levels 
displaced or absorbed them? All we know ts 
that they disappeared, and that by 30,000 

afo a robust version of modern hu- Wheat a piece of work is a man! 

mans had replaced them everywhere ene 

In Australia Alan G. Thorne of the Aus 
tralian National University has found ana- LAD by the Hotel Cro-Magnon in 
Lomically modern remains more than 30,000 Les Byzies, inthe Dordogne region ofl 
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years old, possibly much older. By then peo southwestern France, a horse chest- 
ples from both China and lndcinksia had = nut tree overhangs ashallow rock-shelter. A 
found Ways to travel considerable distances sign informs the visitor that here, in 1868, 
by water, railway workers uncovered the first pener- 

Thorne believes that these same peoples ally recognized example of a fossil of ana- 
could have reached the New World by se: tomically modern Homo sapiens: With the 
(he conventional view, however, is tha bodies were the fossil bones of reindeer, 


early man ren wary Sibena perhaps 30,0) mammoth, and bison 
Years ago and crossed much later over the In the Musée de |'Homme in Paris; more 


Benne land bricdeer into North Americ than a century later, | examined ie skull 


Such gland bridge would have heenexpose of the Old Man of Cro-Magnon. one 
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forehead, a chin, and greatly reduced 
browridies gave the look of totally modern 
man. He would have passed unnoticed on 
American city streets, I thought, except for 
one anomaly: An area of the skull as big as 
a silver dollar and part of the face were 
badly eaten away. It has been theorized that 
the Old Man suffered from actinomycosis, a 
devastating disease apparently caused by a 
mysterious species of bacteria. 

Cro-Magnon man has given his name to 
the successors of the Neandertals in France, 
where a century of intensive excavations, 
especially in the Dordogne, has disclosed 
much evidence of their life and times, In 
fact, we know more about their culture than 
about the people themselves. Their short 
period, Europe’s Upper Paleolithic, from 
about 35,000 to 10,000 years ago, saw an el- 
florescence of technology and art that far 
surpasses anything before. 

Upper Paleolithic Europeans were highly 
skilled nomadic hunters, following the rein- 
deer, their favorite quarry, in its seasonal 
migrations: They used the atlatl, or spear- 
thrower, which greatly enhanced their 
prowess, and perhaps the bow and arrow. 

Like their predecessors, they sought ref- 
uze in caves and rock-shelters. But with 
population growing rapidly they formed 
larger groups—perhaps.50 to 75 persons— 
that occupied ever larger living sites. They 
cooked in stone-lined pits. 

Upper Paleolithic tools and weapons are 
things of beauty, finely dressed blades and 
points. A wide variety of other forms served 
special purposes, such as engraving bone 
and ivory for ornamentation, or drilling eyes 
in bone needles, or carving bone fishhooks. 
These tools evolved into 2 variety of styles 
bearing such names as Perigordian, Auri- 
gnacian, and Magdalenian, 

In the caves of France and Spain—at 
Lascaux, Cougnac, Altamira—lI have seen 
evidence of the extraordinary artistic vision 
of Upper Paleolithic man. Hundreds of fig- 
ures of animals—«eer, bison, horse, mam- 
moth-—some engraved in the rock, others 
painted with the black of manganese oxide 
or the reds and yellows of iron oxides, move 
in splencid profusion across the roofs and 
walls. Hunting andl magic appear to inter- 
twine in these exquisite animal forms, 
for many are pierced by arrows or spears. 
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The artistic impulse was expressed in 
wall art, sculpture, and decorated tools 
at the close of the Ice Age in. many parts 
of the world. But Kurope witnessed the 
finest flowering jet found. What the 
imoges soy about their creators remains 
open to titerpretation, 

Consider the fragments of a 13,500- 
year-old sandstone tablet (right) from 
Enléne cave in the French Pyrenees, 
excavated by Robert Bégouén and Jean 
Clottes. Crude lines on one of the first 
fragments found (above) were interpreted 
asd single obese human figure by the late 
Abbé Henri Breuil, pioneering cave-art 
researcher. A piece found in 198] showed 
the ane figure wos two, possibly a male 
(red) and a female (biue), with the 
lower bodies overlapped, leading to the 
stgpestion that they portrayed copulation. 
Another piece revealed a third figure 
(green). With even more fragments, 

a magnificent bison also took shape. 

Are the crode humon figures related to the 
anual? Were they added by a different 
hand, and why? Cave art was often 
overpainted, renewed, or associated with 
stens and symbols. Was the tablet broken 
on purpose, perhaps ritually? Do its burn 
marks mean it was used in a hearth? 

“It's like o Rorschach initblot test,” 
saya Alexander Moarshack of Harvard's 
Peabody Museum. “Anyone can interpret 
the composition as he wishes.” 
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MASTERPIECES OF REALISM, ~ 
clay record the Ice Age animals so 
France and Spain between 16,000 
and 9,000 years ago. With a flint 
burin, an artist scribed a pride of 
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CLOSE OBSERVATION and an artist's 
eye permitted the carvers to design a 
a rearing horse (below) that decorated 
through France. 










SPECIAL ANIMALS, carnivores were 
may have been a ritual species, 
killed in the spring as it awoke from 
hibernation, or in the fall for its fat. 
Arare carving of a reptile, a 
turtle (below) calls to mind 
sahicdecoleapemmienensselacd citer 





POTHERAPHED AT MUDEE RATIONAL FSGS, LES CEES, 
FRANCE (OCLOW): ALL OTSERD AT MUSE DCE ANTOUITES 
BATIONALES., 34INT-GERMA/N-ES-LATE, FRaREE 
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ne final philosophical question is not so 
easy to answer: What makes a human a hu- 
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Scattered by the tides of time, the most complete early Homo skeleton yet found 
was discovered fast yeor on the west shore of Kenya's Lake Turkana. A fragment 


of the sul! (opposite), uncarthed by Kamoya Kimeu, who recognized the species 
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In July 1984 Kamoya, paleontologist 
John Harris of the Los Angeles County 
Natural History Museum, and Universit yo 
Utah geologist Frank Brown pitched tents 
nese the sandy, sun-dried bed of the Nar- 
iokotome River, west of the lake. Scarcely a 
month later Kamova radioed us in Nairobi 
that the field team was ready to move south 
Rocky outcrops north of the river were rich 
in fossils but held nothing exceptional. We 
told Kamoya to take a day of rest while we 
lew in, Then we'd strike camp. 

that day some expedition members 


washed clothes or wrote letters. Kamova c 





irrepressible energy comp ‘ae i feat him to take a 
walk. (Crossing the sand river, he paused oc 

‘ASIOnayY to pry among hac Kk lava pebbles 
strewn across a hillock. Kamova's diligence 
isimpressive, butitis unlikely that he would 
have scouted the unprepos 
sessing moéunel if mot for his 
tay of entorced leisure. Nor 
would he have spotted, in 
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sight of the camp kitchen, a supported 
piece of skull. Recognizabh in part 
human, tt was from the fron ey WCE 
tal section of a-cranium, but Sacety 

no bigger than a matchbook 

A skull fragment so small 

tells you very litthe. Over the 





Years We had stumbled on countless such 
[OSs that, after tedious excavation, led no 
lurther. But as always, KRamova kept his 
find to shaw us 


A tew davs later great clouds of dust drift 
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Partners for two decades, through 
lies, Richard Leakey « id VOICES spread the word: “/ wmepata kichwa! 
coledgHe Kamoya Kime fabove) search We've found the skull! 

under a thom tree and sind facial bores Even by lantern light we could see that we 
shattered by the roots, In this bleak bat now hac additional scraps of a Homo mei 
Spectoiculor setting (ne team sleved aver} fus skiull—and that they would fit back te- 
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bch of dirt, lecving cones of debris (left) gether. A few more days of sieving and a 
Dhey wished the concentrate to recovel blackened skull began to take shape. Nisin 
tnkingly glued like broken crockery. Yet 
large sections were still missing, including 
the si &. lik Ci} lest L fore ve r through Croston. 


teeth ond the smnollest bite of bone. The 
cranium, found in. 70 pieces, fit togethe: 
like & jigsaw puzele 

Phe boy, destenoted AN AGWT 15000 
Uses the usual fate of fossil skulls here. We'd rive 
this: Specimen ane more Chik aliny eStieat lon, 
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Hon erectus enters the fossil record and soil lousened and fell away, revealing 
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Sunmeying the farvest of oones 
expedition leaders Afar Walke 
(laft, at left) ond Leahey study thi 
nuciiie, noting that ad permanent 
canine wis fust erupting (bottom) 
His fact along with an unerupted 
wisdom tooth hetped place the 


HHiVvidual sage at about J2 years 
The maxilla fit perfectly with the 
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Cleaned of their calcite crust, thi 
fossils (above) were stored at the 
Notional Afusetuorns of Kerry in 
Notrob. end repriduced as casts for 
further examination (right). Brown 
color represents the fosetls found, 
eToy Whit wis credted Dy Mirror 
Mmigiig, green Lie riissing pieces 
ond yellow the parts added fo 
clarity, Further excavations at the 
site ths past Auwust turned up 
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the missing facial bones. Though shattered 
like the restoftheskull, beside them lav both 
halves of a tooth-studded upper jaw. 

Analysis of the teeth and of pelvic, arm, 
and leg bones recovered later showed that 
this fossil skull was that of a boy, no more 
than 1? years old at death. 

During the next three weeks we hact the 
exquisite pleasure of unearthing almost an 
entire Homo erectus skeleton, the first re- 
covered of such antiquity—1.6 million vears 
old—ancd the earliest set of one individual's 
bones found in situ. Limb, rib, and collar- 
bones appeared, along with vertebrae and 
the lower jaw, one of the very few ever to be 
matched to its skull. To find a more com- 
plete skeleton, we must jump forward in 
time to 100,000 years ago, when Neandertal 
man began to bury his dead 

This spectacular find dramatically con- 
firms the antiquity of the human form. Inits 
parts and proportion only the skull of the 
Lake Turkana boy would lock odd to some- 
one untrained in anatomy. The rest-of his 
skeleton, essentially human, differs only 
subtly from that of amodern boy, 

Anc too, because it is a vouth’s skeleton 
and so complete, it offers us a unique 
tlimpse of growth and development in early 
humans. At five feet four tnches tall, the boy 
from Turkana was surprisingly large com- 
pared with modern boys his age; he could 
well have prown to six feet. Suitably clothed 
and with a cap to obscure his low forehead 
and beetle brow, he would probably go un- 
noticed ina crowd today 

This find combines with previous cdiscov- 
eres of Homo erectus to contradict a long- 
held wea that humans have grown larger 
over the millennia. Our ancestors on the Af- 
rican savanna may have been much taller 
than we ever imagined. Indeed; we may 
have reached our present general size more 
than a million and a half years ago, with 
some populations in poorer environments 
becoming smaller fairly recently 

Only luck, the presence of a supply of un- 
derground water, and the scanty shade of a 
few parched thorn trees first drew us to the 
Nariokotome River and the skeleton of the 
boy from Lake Turkana. During the 1985 
excavation, we began to uncover the last of 
the missing bones, adding another page to 


his hiography—and to mankind's. 0 
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Photographs by 
GEORGE F. MOBLEY 
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PN THE WARDENS’ equipment shed 
at Kluane National Park Reserve, ina 
room packed with ready-to-use gear 
for survival and rescue on mountains, 
rivers, lakes, and glaciers, isa remind- 
#rof the natural laws that govern this 

vast chunk of subarctic Canada. Two pairs 

of moose antlers, as broad in span asa man’s 
outstretched arms, are locked in what 





proved a death embrace to the mighty bulls 


they once adorned. Tines broken as the 
moose wrenched and strained against one 
another's mountainous strength testify to 
the animals’ long and fruitless struggle to 
pull apart as death came closer. It may have 





VIGANTIC ICE FIELDS of the Wrangell 
7 and St. Elias ranges have been fed over 
millennia by snows from noisture-laden 

Pacific winds. Canada’s 6,500-square-mile 
Kinane and the United States' Wrangell-St. 
Elias National Park and Preserve encompass 
most of these ranges and ure recognized by 
UNESCO as a joint World Heritage Site. In 
the 2,800 square miles of Kluane owtside the 
tee fields, a wild menagerie thrives in a rich 
assortment of habitats created by varied 
tlevetions and climatic tones. Most 
backcountry users hike in to these lakes, 
forests, river volleys, and alpine meadows, 
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come, finally, inthe form of thirstor hunger, 
exhaustion, cold, or fangs. Their skeletons 
lay facing together when a warden discov- 
ered them. 

These dangers—trom climate, landform. 
and live inhabitants—are realities that ev- 
ery human visitor to Kluane must be pre- 
pared to meet. As | studied the antlers in a 
room full of tents, sleeping bags, radios, ice 
axes, and the many other objects with which 
human beings improve their odds in an 
unforgiving wilderness, the inextricably 
meshed antlers spoke a message to me: Here 
the strong, too, can perish, 

Kluane (Kloo-AnN-ee: the name given by 
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Lhe native Southern Tutchone toa long, chill 
lake on the park's border) encompasses some 
of the continent's least touched and last ex- 
plored lands, filling the Yukon Territory's 
southwest corner between British Columbia 
and Alaska. Itis among the youngest, larg 
est, and wildest of siblings in Canada's 100- 
vear-old family of national parks, 
Established in 1972, Kluane has not vet 
graduate from park reserve status to be- 
come a full-fledged national park, pending 
settlement of native land claims. An equal 
protection tevel applies, however, and Klu- 
ane 5 &,500 square miles embrace a wilder 
Ness pristine, rémete, and guarded as much 
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by its own formidable character as bv man. 

Here the St. Elias Mountains, the North 
American Continents highest range (sur- 
passed only by the single massif of Alaska's 
Mount McKinley), reach nearly 20,000 feet 
just miles from the Pacific Oce: 
ing some at the world’s harshest ancl least 
predictable weather, Between the 
crowned heads of the St. Elias hes a glacial 
sea, the largest subpolar ice-field system 
outside (rreenland 

We live in an interglacial age, ancl on the 
half-milé-thick ice of Kluane itis not hard to 
believe that here the Ice Age retreated and 
here bides its tune. Cold and altitude tock 
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Traveling with teddy, Lindsey Bloom 
and her father (below) enter bea 
country, Kluane holds 150 mules of tralis 
and old mining roads that led summet 
hikers ond winter cross-country skiers 
from the Alaska Highway—the region's 
only major regad—inte and beyond thie 
front ronges (right), Except for trails 

no bockcountry development exists 


Creature comfort for park trterpreters 
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lifeless regime of wind and snow, ice and 
rock. Yel in the remaining 2,800 square 
miles of more hospitable terrain, great 
braided river valleys, brooding spruce fa! 
ests, mountain-walled lakes, and high al- 
DING Meadows Cal peted WIth tundra support 
aroll callof northern wildlife unsurpassed in 


diversity and grandeur 


Dall sheep and mountain goats dot the 
high rock faces like patches of unmelted 
snow. Eagles, falcons, and hawks patrol the 
skies like royalty among the 106 species ol 
birds that nest in the park. Trout, grayling, 
and kokanee, a landlocked form of salm- 


on. swim in ¢lacier-fed lakes and streams 
i 





Perhaps a hundred black bears live in the 
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Three hundred ic away on 
Knoll commanding the vista was 
strong, assembied to hunt 
interested in tw 
lropped by helicopter anc abandoned on 
their hunting ground 

“Ever the feeling you interrupted 
something?” Doug asked me. “They don't 
hke us being here. Thev'll watch us till we 
back to what Le 
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he spent his Cirst 
Woods-wise and 
amiable company around the campfire, he 
now fulces fishermen ancl photographers in 
ind near the park 
Last year 60,000 visitors stopped at park 
facilities on the Alaska Highw ay 
Haines Koad. A few thousand used the 
park's campground or others near the park 
und fshecd or made ie forays on lakes and 
trails. nly atew h ventured beyond 
the Kiwane Ranges—i imposing ramparts 
reac hing 1) UG Peet I at fri itil the highw wy, 
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Virtually all bikers come from June to 
October. A few parties of cross-country ski- 
ers enter from December through April, and 
mountaineers tackle the high peaks in spring 
summer. (in this November day, 
with the temperature 20 below zero : ahren- 
heit and dropping with the late sun, we had 
sole representa- 
tives of our species in an area larger than 
Wassacnusetts, 
ice crystals danced down out of clear aur 
makingat oe of light beneath the low sun 
From far down the valle, on 
scrape of sees. bul the rul was over and 
the bulls no longer bellicose, or our presence 


ve been os dangerous 


aril kare | ly 


thie nmterior to GUrselveEes 











came a ho 


in their midst would ha 
as crashing a grizzly bears’ picnis 

Instead we could admire two bulls witha 
Dalrot cows nota hundred yardsaway: ereal 
horn dish antennas, recites Hike Prizz 
lies, and long, hairy “bells” dangling be- 
neath their chins. We found where they had 
lainin the snow, and fresh-nipped branches 
Dour broke through le hidden 
stream but kept from getting wet. All the 
while the wolves watched from their knoll, 
silhouetted like round rocks with e 

The real one wt of Kluanéis here,” Doug 
said. “There's no human element to tt. We 
look at that moose as beautiful. [hat wollis 
looking at itasasteak. If he doesn't getit, he 


cies, Out nn its dving or liwing—there s 
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nothing in between 


DS ON MOUNTAINS, moun- 
tains on From the 
front ranges rise like waves above 
Haines Junction, a town of 500 on the 

Alaska Highway where a spur route links 
the Yukon interior with the port of Haines 
Alaska, and the Pacific. In the park's mod- 
itor center at the Juncthion,: 
facts and displays outline the human ani e 
natural history of Kluane. Past the front 
in acimimuistration Mepis 
Tremblay is “thing the 
mahowans bomber,” his term for the neces 
sary evil of paperwork 
be somewhere else, and he happy to talk 
from 13 vears’ expéenence about the paar kk 
There very few hikers when we 
came. But those words ‘nahonal park’ draw 
peome. We unger people 
same are real | ‘n— dedi 


clouds road 
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hikers—from all over the world. A lot of it's 
basic wilderness hiking—no trails.” In 1979 
the United Nations Educational, Scientific 
and Cultural Organization (UNESCO) pro- 
claimed Kluane and Wrangell-St. Elias Na- 
tional Park and Preserve in Alaska a World 
Heritage Site. (See Canada’s Vacation- 
lands, a supplement to this issue.) 

Larry arrived in Haines Junction in the 
summer of 1972 as point man for the park. 
“First thing | did was get up and down the 
highway, introduce our presence. We were 
welcomed; right from the start we felt good 
here. Next thing, we tried to find out what 
we had. Very little was known.” 

At the same time, he curtailed poaching 
from across the border by Alaskan hunting 
guides. Close cooperation with Alaskan au- 
thorities and canny patrolling have virtually 
ended problems from either side of the ice- 
locked boundary line: 

In addition to protecting the park from 
people, much of the wardens’ job today in- 
volves protecting people from the park. “It's 
a wilderness country,” Larry said, “and to 
be honest, it's a hostile country, You can’t 
make many mistakes.” 

Unexpected snowstomms, rising rivers, or 
sudden squalis on lakes can make the back- 
country a trap. “We ask everyone going in to 
register. Then if you don’t show up, we go 
looking for you. It can be anvone, ¢ven our 
guys: When we go into the backcountry, we 
go well equipped. We've had guys out there 
14 days longer than they expected, 

“It's a place that dictates to us more than 
we can toit. [fa glacier decides to move, it's 
going to move. If we give this purk just a 
little protection, she'll take care of herself.” 

Larry's broad, weathered face split witha 
gray mustache and a smile, “She's a tough 
son of a bitch,” 


LN ABEAUTIFUL late summer morn- 
ing on the Cattonwood Trail—the 
park's longest, a horseshoe-shaped 
50-mile route from the highway into 
the interior—two hikers from Ontario 
learned how tough Kluane can be. 

That same morning I set out with five 
companions and 11 horses on the first pack 
trip ever to travel the four-year-old trail 

Warden Ron Chambers at the front of our 
file reined up when.a man with his shirttail 
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out and a pant leg torn flapped hurriedly 
toward us out of the woods. 

“There's a bear up there,” said Joe Ho- 
sick. His voice was calm, even offhand, but 
his eves were wide with shock. 

Was he okay? Had anyone been mauled? 
He wasn’t sure; he'd last seen his budevy 
leaping over bushes. The pair had startled a 
sow grizzly when Joe took her picture, too 
late spotting the cub beside her. 

in maternal rage the sow had charged, 
pulling Joe down from a sapling he tried to 
climb. Roaring over him as he lay on the 
ground, “she kept coming at me with her 
teeth and then backing off,” he recounted, 
the sight vivid before him. He paused: “She 
had bad breath.” 

Screaming and waving his arms, he ex- 
pected to die on the forest floor, In full mas- 
tery, the bear let him live. Somehow Joe got 
behinda tree. The sow wheeled and charged 
after his companion. 

My neck prickled as we rode slowly up the 
trail, Joe walking alongside. Ron and Na- 
TIONAL GEOGRAPHIC photographer George 
Mobley galioped ahead, and it was a relief 
when we found. their tethered horses and 
heard their voices and that of Joe's friend. 

Doug Thomas doctored a claw scratch on 
Joe's calf, then unlaced a hiking boot where 
Joe had felt a trickle. A red stain spread 
around a deep fang hole in his foot. Numbed 
from shock, Joe had walked more than three 
miles on the wound without feeling pain 
(pages 644-5). 

I found Ron and George belaying Mike 
Fisher down from a 30-foot-high tree fork; 
he leaned against the trunk, limp and round- 
eyed. “Lgot haliway upand thought, ‘Tcan't 
go any higher.’ Then I heard a locomotive 
coming through the woods. She circled and 
started coming up. Ifshe'd lunged, shecould 
have gotten my foot. So I went on up," 

Few adult grizzlies can climb trees, but 
this mother took a bite at it; deep gouges 
reached ten feet up the trunk. 

When he climbed the tree, Mike told us, 
“I didn't know what had happened to Joe. 1 
could hear him moaning ‘oh no, oh no,' and 
[thought he was dead.” 

The two friends reunited on the trail. As 
they compared experiences, remembering 
in moments and images, each seemed to 
come back from someplace far away, as if 
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Lonmdscapes in motion are common tm 
Riluarte, as seen in a rock elacter—till 
and scree riding a suomerged ice core— 
that soils (left) from a nigh cirque once 
fillted with glacial ice. Summer meltwater 
mukes pools like paw prints on a glacter’s 
surface (abowe). Despite surges, elaciers 
howe been in gradual retreat throughout 
the St. Elias in recent centuries, leaving 
O legeey of dramatic ice-sculptured 
valleys. Conditions at the ice fieluls’ edges 
resemble (ose that existed at the fronts 
of the Pleistocene epoch’s comtinental ice 
sheets. Kotabatic winds—superchilled 
air roliune off the ice’s surface—-biow 
frequently. Spring melt often brings 
violent floods, and autiunn's freeze 
comes early. Highly nutritious quick- 
frozen fodder ts often kept snow free by 
the winds, providing winter feed for 
crarers such as sheep—and thus winter 
feed for wolves and other predators. 


bi | 


the other's flesh-and-blood presence re 
trieved something of himsell 

“T want to shake the hand of a man who's 
been bitten by a prevzly bear,” Woike said, 
and as they clasped hancls, both smiled for 
the first time 


ON ESCORTED Mike and Joe back 
to their car and alerted park head 
quarters Wardens immediately 
closed the valley to public use! for sey- 
eral weeks, but we followed the Cottonwood 
Trail out of the valtey into snow-swepl 
country, then down again into the land be- 
yond the front ranges 
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In five davs we saw ten bears, includinga 
black bear whose face erected Mabel Brew- 
ster, our hostler, at her tent fap one morn- 
ing. Mabel welled anc fell back: the bear 
wooed and bolted. [he encounter Was 2a 
draw, except for tooth holes in a bat anti 
the campfire 

Through binoculars we watched amother 
grizzly and her two cubs forage in scrub and 
tundra above timberline. Much closer we 
Spied ona boar grizzly 1S ee Sal upright lke a 
man at table, eating berries by combing the 
bushes with hic claws. | Other bears watched 

.attenty el; From 4 e distasice when Our CAT 
avan jingled past. Mabel and Doug were as 
ton Gea one day to find our horses prazing 
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Protected im the shat A tnd remoteness af 
Kluane’s backcountry, most of the park's 
bears avoid humans unless surprised at clase 


ranre ordrawn by food smells if i Hosick's 





was the first injury from bear attack within 
the park since its founding 

Qurpacktrain made cnough noise to warn 
Mauch, 
But when we split into two parties, the sec- 
ond group spotted bears, eins and moose 
that hacl remained hidden when the firstric 


the most oblivious beast of our app 





fers prssed 

“They were sniffing our trail,” Ron ex- 
plained “The ev'd probably never smelied 
horses before 

Ron Chambers views this country froma 
special perspective: Of equal parts Indian 
and white heritage, the 42-year-old warden 
iatlrue Kluane native, whose earliest mem- 
Ores are of dogsled travel tn cheep Winker 
while his mother, Grace Chambers, ran 


traplines in and near whet is now parkland 
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In Klucane’s kingdom of animals, grizely bears 
(left) are monarchs of ail they survey. Their 
om forested river bottoms to alpine 
rven the ice felis, where Dall 


shdep (Delow), Wolverines, mountain goats, 


and af (east one cougar fave also been sighted 
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The area was made off-limits to hunting 
and trapping after the park's forerunner, 
Kluane Game Sanctuary, was created in 
1943. Gold mining within the sanctuary 
continued until 1972. In the 1950s Grace ac- 
companied geologic expeditions into the 
area as cook, sometimes taking Ron with her 
as she had done in carlier years on big-game 
hunts. Now 73 years old, she traps alone in 
winter, living in a cabin Ron built for her 

“Hefore it was @ park, l used to go all over 
it on a snowmobile,” Ron recalls, “nunning 
over crevasses on the glaciers... it was just 
ignorance that kept me alive, I guess." 

Maybe so, but more recently his strength, 
skill, and nerve have saved his own life and 
others’ in his duties with the park's rescue 
team. On training exercises near Mount Lo- 
gan, Canada’s highest peak and a focus of 
Kluane mountaineering, Ron stopped him- 
self and two ropemates from sliding over a 
cliff by driving an ice ax into a slope with 
superhuman strength. On other occasions, 
dangling from a cable beneath a helicopter, 
he has evacuated stricken climbers from 
narrow mountain ledges and recovered bod- 
ies from furious river rapids. 

Ron once spent the better part of an hour 
on the side of Mount Logan waiting for a he- 
licopter toreturn, while clouds threatened to 
strand him: “The most lonesome experience 
of my life. I've never had so many adven- 
tures as since | became a warden. I couldn't 
Imagine what else I'd be doing.” 


HERE WERE TIMES, as we rode 
through days of rain and late August 
snows, when I could well imagine 
things I would rather be doing. But 

Kluane rewarded our perseverance with a 
secret about itself; On the rainiest day of the 
trip, while we fished a stream tor grayling 
and Dolly Varden trout, George Mobley and 
Ron wandered up a side creek to cliscover a 
previously unknown spawning ground of 
the park's indigenous kokanece salmon. Una 
later trip to the foot of Logan, they discov- 
ered a colony of pikas pruning mini-patches 
of tundra: the only animal life known to exist 
on the Logan massil. 

We were rewarded too by moments when 
the clouds parted to reveal eagle and falcon 
acries on cliffs and game trails etched on the 
black rock above us by the season's first 
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The wrong place and the wrong time put 
hikers foe Hosich (right, at right) and 
Mike Fisher too close to a mother grizzly 
bear and cub on Kiuoane’s Cottonwood 
Trail. A wourd.on Hosick's foot came in 
the first actual attack since the parit’s 
founding in 1972. The grizzly sow pulled 
Hosick down froma tree, puncturing his 
boot with one fang (below). Fisher 
escaped to a treetop (above), where 
horse packers, including the NATIONAL 
GEOGRAPHIC team, found him after 
meeting Hosick on the trac. 
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snows. Fireweed flamed red by the trail, vel- 
lowing aspens lit mountainsides as the sun 
kindled the mixed grays, smoky blues, and 
zomber greens of this northern landscape 
into bold primary colors 

Then our surroundings seemed as fresh 
and inviting a5 a newly minted world, On 
our last morning, as the sun rose through 
blue clouds to shine on the marvelous white 
ofsnow-cdusted mountaintops, | wrote in my 
journal, “There are times when Kluane has 
the look of the day of creation." 

In fact, these mountains are in ongoing 
throes of creation: Tectonic plates meet and 





Dying flutters of a Wilson's warbler 
scrotched on epitaph on snow at the foot 
of Mount Logan, Canada’s highest peak. 
Birds are often fotally stranded on the 
ice fields, many blown off course from 
migration routes straddling the St. Elias 
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grind beneath them in this active earth- 
quake region, while ice, wind, and water 
work and rework their surface 

More than 2,000 glaciers lie within Klu- 
ane. About 60 are surging glaciers: In httle- 
understood cveles, these will suddenly 
advance as much as two miles in a year. 

The Lowell Glacier began a surge in 
springof 1983. Bysummer of 1984 it had ad- 
vanced 1.4 miles, pushing several hundred 
yards into the Alsek River Valley. Soon after 
the surge ended, I stood on Groatherd Moun- 
tain across from the Lowell and gazed 45 
miles up the glacier into the high, frozen 
fastness from which tt flows. 

“A couple of years ago we were skiing 
right up the middle of it,” said warden Rick 
Staley. No one will ski the Lowell for some 
time to come, Rapid movement shattered 
the once smooth ice into a hellish discord of 
pinnacles and crevasses (pages 636-7). 

Three thousand feet below us great 
chunks of ice fell into the river with the 
sound of monstrous freight carsuncoupling. 
Between rumbles total silence gripped the 
ENOMMGUS SPACES around us. 

“One day there'll be a lot of hikers up 
here,” Rick said. He and warden Liova 
Freese had come to Goatherd to scout a pro- 
posed trail linking the mountain with more 
accessible valley lakes. Balancing a need for 
public access to Kluane’s interior against a 
mandate to preserve its wilderness, park 
planners hope to limit major development. 

When a trail reaches Goatherd, hikers 
could tind alake added tothe spectacle of the 
glacier, At least eight times in the last 3,000 
years the Lowell has surged right across the 
valley to dam the Alsek Kiver. The resulting 
lakes have reached past present-day Haines 
Junction, 35 miles away, 

“When the ice dams washed out, it was 
like the Grand Coulee Dam disappearing,” 
dlaciology student Jeff Schmok told me as 
we clambered across towers and chasms of 
ice near the Lowell's toe. Jeff is serious of 
purpose and lightof heart, and he scrambled 
about crevasses with the interest of both a 
scientist and a vouthful daredevil. 

An Indian name for the Lowell means 
“fish stop”: No seagoing salmon spawn 
in headwaters of the Alsek, the Yukon's 
only major Pacific drainage, presumably 
because the river is often blocked. Kluane’s 
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kokanece are descended from sockeye salm- 
on trapped on their spawning grounds by a 
long-ago surge of the Lowell. 

Terraces high on mountainsides mark 
beaches of ancient lake levels, but no one 
knows just how many times the lake has 
filled and drained or when it will grow 
again. “Large floods wiped out traces of 
previous smaller floods,” Jeff explained. 

Legends of the local Southern Tutchone 
tribe depict floods of biblical dimensions, 
while Indians downstream tell of a disas- 
trous wall of water in recent tribal memory 

Water trickled everywhere around us and 
roared ina ful-throated river under the ice 
bencath our feet. With crampons and ice 
axes we wandered the tortured dreamscape 
of the glacier. Unearthly shades of blue and 
green showed above dirty white and patches 
of rocks and gravel. We entered ice caves 
surreal with lightand color and found pieces 
of wood carried. from somewhere high 
above, where today no trees grow, 

“Mow where'd that tree come from?” Jeff 
demanded. “It looks fresh, but it must be 
hundreds of years old." 

The glacier creaked and groaned, and oc- 
casional reports like rifle fire or cannon 
sounded trom the maze around us. Ice top- 
pled inte acrevasse and crashed downward 
into the bowels of the moving glacier, 1 
asked Jeti how often he had poked about the 
Lowell since its surge. 

This is my first ime," he saiel, 

Who else Aad been on it since its surge? 

“Nobody that I know of," said Jeff. 
“We're the first.” 


QO MUCH remains: unknown about 
_ Kluane and its past that discovery is 
an ever present possibility. In an al- 
ww pine valley in the shadow of the ice 
fields, I was present when the park's chief 
interpretive officer, Brent Liddle, made a 
find that may add whole chapters to our 
sketchy knowledge of the area's prehistory 
The valley had the feel of another time, a 
Stripped-carcass look of cibbed volcanic 
mountainsides above rocky tundra and a 
stream flowing from a lake and a remnant 
glacier. “Tt was Virtually unexplored until 
recently," Brent said. “And there are dozens 
more like it.” 
Investigating the valley and lake in 1978, 
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Brent noticed tools and flakes of worked ob- 
sidian, Parks Canada archaeologists sur- 
veved the site, the largest find of artifacts in 
the southwestern Yukon, perhaps 3,000 
years old. 

But Brent’s curiosity wasn't satisfied. 
There must be a mother lode of obsidian in 
here somewhere,” he said as he hiked the 
valley with George Mobley and me. We 
found flakes, crude tools, and unworked 
nodules of the volcanic glass in streambeds, 
on slopes, and around what may have beena 
prehistoric campsite, Brent led us to a trove 
of petrified wood and a ravine full of fossils. 
But his mind was on the riddle of the source 
of the scattered artifacts. 

On our lust day in the valley he fownd it. 
George and watched through binoculars as 
Brent climbed a mountain ridge. When he 
reached the top, an eagle launched from 
rocks near him and flew barrel rolls over the 
peak. We saw Brent stop and reach down, 
then cast about the ridge like a dog on a 
scent. When he came down the mountain, 
his face was alight. 

“How sweet it is! Fora hundred yards it's 
just black with obsidian chips and tools. 
They're spilling off both sides of the ridge. 
This is definitely the biggest find yet." 

That might at our campsite high at the 
head of the valley, the glacier gleamed in 
starlight like a cloud on the mountainside, 
We watched the last color fade beyond the 
mountain wall above us and warmed our- 
selves with hot toddies. 

“Tt was a weird feeling,” Brent said in the 
dark. “Pm not usually superstitious, butthis 
had all the elements, A cold wind was how!l- 
ing down the valley. Then when I got to the 
top, a blast of warm air and sand came outof 
nowhere and blinded me, as if the spirits 
were trying to turn me back. Then the eagle 
took off. The hair was standing up on the 
back of my head. Then I saw the chips: 

*l vet an eerie feeling, thinking of all the 
people who climbed up here all those years.” 

[knew what he meant. In nvy mind Thad 
named this place the Valley of the Dino- 
saurs, for a pterodacty! swooping overhead 
would have been in keeping with the look 
and feel of this volcanic gash_ 

The valley, along with vast tracts of the 
restof Kluane, enjoys the highest protective 
status givento parkland: No development is 
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allowed and even public access is restricted, 
So the artifacts remain where they have lain 
since Stone Age hunters sat on the nidgctop 
and watched for game as they made tools for 
survival from the bones of the mountains: 


OUTHERN TUTCHONE legends of 

the glaciers and ice fields tell of fear- 
some spirits inimical to man: Indians 

living on the edge of survival had little 
reason of inclination to visit, inc the first 
footprints in the interior ice fields may well 
have been those of prospectors and moun- 
taineers less than a century ago. 

In 1985 a team attempted the first winter 
ascent of Logan. Fierce weather turned 
them back, but three months after their at- 
tempt [ spotted their footprints, an eerie ant 
trail leading up Logan's East Kidge, as I 
swooped around the mountain's flanks be- 
side helicopter pilot Doug Makkonen. 

“That's where the guys fell 2,000 feet,” 
Doug said, nodding at an avalanche chute 
where two wardens survived a plunge in 
1980. Doug flew a helicopter used in their 
rescue, and today he pilots the park's rescue 
team on training and rescue missions. This 
afternoon Doug was ready to try something 
he bad never done betore: fly his helicopter 
over the top. 

We circled up endless walls of white and 
more white. Doug breathed through an 
oxygen mask; lsaw spots before my eves as 
we neared the thin air of 20.000 feet. But 
through spots and our clear plastic bubble! 
gazed down at the deceptively soft-looking 
surface of the Seward Glacier and over my 
shoulder at the blue Pacific and the white 
fan of the Malaspina Glacier beyond Mount 
Augusta. Large peaks in view—5t. Elias, 
Vancouver, King George, and (Queen 
Mary—tooka pink glow above purple ranks 
of lesser mountains 

We seemed to shrink.as the world expand: 
ed until, like a gnat circling a giant's brow, 
we raced over a dome of wind-polished ice 
that gleamed in the sun. 

In a moment it was behind us. We turnes 
and flew out of the park over unnamed 
peaks that would rule as kings in other 
ranges. Glaciers wound beneath us; we 
crossed mountaintops where huge cornices 
overhung plummeting slopes. Then bushes 
appeared on mountainsides, then trees, and 
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the monochrome ivé fields gave way to for- 
ested valleys and the front ranges and finally 
the thread of the Alaska Highway and be- 
yond it the world. But in my mind's eye I 
held an image that T will keep of a high, se- 
cret place in communion with the sky: the 
summit not only of a mountain, but also of 
the lives of those who have stood upon it. 
“Tt's beyond wilderness," Martyn Wil- 
liams said. “It's the way North America was 
in the ice ages.” Candles lit our faces while a 
cookstave warmed our tent, our supper, 
and ourselves high on the South Arm of the 
Kaskawulsh Glacter. 1 had camped and 
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Records in snow are unioched by 
glaciologist Dr, Gerald Holdsworth. 
He takes cores (above) on the Seward 
Glocier near Mount Logan to study 
climate change and long-range spread 
of (ncdustrial pollutants. An ice cave 
(right) at Logan's foot lecds toa 
frozen underworld 
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ectence dnd exploration hove pone hand in hoand-since the first Europeans 
entered the St. Elias tate in the 19th century. Although the entire region has been 
mapped from the air, countless valleys and peaks remain virgin territory. 
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skied on the glacier for six daysin early April 
with Martyn and Maureen Garrity, Mar- 
tvn's partner in life and wilderness guiding, 
and three others who had come to experi- 
ence the ice felds at surface level. 


Kirstie Simpson and Heather Myers work 
at environmentally oriented jobs in the 
Northwest Territories. Dick Rice isa medic, 
fire fighter, and wilderness guide from 


Juneau, Alaska, and an irrepressible spirit 


who sometimes broke into laughter from 
sheer joy inthis strange and beautiful place. 
Nowhere is Kluane's scale more awesome 





or deceiving than on the ice; mountains that 
seem near are far, as we found on day trips 
out from our snow camp on the glacier. 
The scale is comparable to Antarctica or 
Greenland,” said Martyn, an English-born 
Yukon convert who has climbed all over the 
world, recently helping on a quest to scale 
the highest peak on every continent. “Thisis 
just as wild as those places. But in many 
wavs the mountains here are grander. It's 
the ultimate wilderness experience. It's also 
the ultimate serenity—you can go into a val- 
ley where no one has ever been,” 
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T had come to the ice fields prepared for 
something of an ordeal, but suffered nothing 
more than stiff muscles despite tempera- 
tures rarely above zero. “This isa skiing and 
climbing frolic,” Martyn had said on the eve 
of our flight to the glacier, and that is what 


our days were. Once we heard the brief 


thunder of an avalanche, and three times 
small crevasses opened under our skis, but 
we avoided mishap, 

With each day's exploration I became 
more al ease in the alien landscape. Since my 
first sight into Kluane’s frozen heart from 
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Goatherd Mountain, I had known with 
mixed anticipation and apprehension that I 
would come here, but | had never guessed 
the full beauty of this frozen, wind-sculpted 
world of white: 


NE AFTERNOON we skied in freez- 
ing fog; it waslike moving through an 
endless cottony room without dimen- 
sions. Another we spent in sleeping 
bags watching snow blow against the tent, 
listening to Martyn's tales of the ice fields. 
On sunny middavs we skied in T-shirts, 
nightgowns, anc long underwear. To move 
camp, we towed our packs on sledges, tiny 
figures moving in a line past mountains and 
valleys that rose up and fellaway, each pris- 
tine, each a beckoning mystery. 

There were evenings when we sat in the 
close quarters of the tent, contented with 
dinner, and came to know and truly like one 
another as we shared thoughts in the cancdle- 
light. “This is life boiled down to its basics,” 
Martyn said, “warmth, food, and shelter. 
The basic pleasures of life are both yery sim- 
ple and easily found.” 

Once at night I stepped outside and 
looked back at the tent. It glowed like a liv- 
ing coal of warmth and companionship on 
the immensity of the glacier, a hearth of hu- 
man fellowship in afrozen eternity, Beyond 
the glacier’s edge white mountains stood as 
if awake in the night, gazing upward at 
green lights that played around their heads. 

I had heard a legend in which certain of 
the northern lights were the souls of children 
playing on the path to the afterworld. But 
the lights that swirled above the glacier that 
night seemed far removed from anything 
human. They spoke a language no man will 
ever comprehend, a silent semaphore the 
gathered mountains understood, of meme- 
nes from the youth of time and worlds vet to 
come; a muttered conversation from the 
stars to the planet; a message from the uni- 
verse to itself, oe 


Summer snow blows past camp at a 
Blocter’s foot, The ice fields’ great 
size and the height of the St. Elias 
Mountains create brutal weather 
conditions all thetr owm—one piece 
in Kiuane’s armor of isolation, 
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~ Kluane: 
A Century 
xploration 


By BARRY C. 





HE STORY SWAPPING had berus 
r and the room was boisterous with 
tales of mountains and expeditions 
Chis feels like a fraternity reunion," I 
commented to my table companions, Dr 
Walter Wood and Dr, Bradford 
Washburn, and then realized that of 
course it Wwas—the reunion of a fraternit' 
hondecd by accomplishment anc 
adventure: With mein Haines Junction’s 
community hall were many leading figures 
from the last great chapter of North 
American alpine exploration, gathered to 


honor anniversaries of two landmark years 


in the history of St. Ehas mountaineering 
as part ofl Parks Canada’s centennial 
celebrations 

Sixty years ago a joint Canarcian-L. 3. 
team under the auspices of the Alpine 
Club of Canacla was first to climb 19,524- 
foot Mount Logan (above), Canada’: 
highest peak. Ten years later Brad 
Washburn, supported by the National 
Creceraphic Society, and Walter Wood, of 
the American Geographical Society, first 
entered the St. lias | 
for each began a lifetime 
if exploration and research in North 


efIOn on separate 


expeditions that 
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America s highest mountain range 

Presenting an award to Dr. Wood, 
yukon Commissioner Doug Bell (top left) 
told how the high-alt itude pioneer “ 
challenge of the St. Elias, 
lived with them, learned from them, and 
shared that love and knowledge with the 
Yukon's people." 

A literal high point of the reunion came 
with a helicopter flight that returned Dr 
Wood (bottom left) to the wilderness he 
first entered by [wll khorse in 1945. In the 
decades that followed, he led more than a 


dozen expeditions to the Kluane area ‘and 
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In 1960 spearheaded founding of an Arctic 
Institute field station for interdisciplinary 
scientific study of the St. Elias Mountains. 

In the 1960s I was fortunate to work 
under him building a high-altitude 
laboratory 17,300 feet up Mount Logan, 
where major strides were made in 
understanding the effects of such heights 
on the human body, I will never forget the 
uncertainty and exhilaration of landing at 
that alotude in a light ski-plane, Now as 
we powered over péaks and glaciers in our 
chopper, Dr. Wood mused from a 
lifetime’s experience, “The biggest boon to 
safe, efficient, and enjovable work in these 
isolated ancl inhospitable mountains has 
been the helicopter.” 

Fittingly, Brad Washburn flew with us, 
Sih years after he opened the St. Elias to 
the arage. On his 1955 aerial survey and 
mapping expedition, he was first to 
glimpse huge regions of the mountains’ 
vast heart and to fly men, sleds, and dogs 
onto the glacial ice for surveying and 
exploration (above right). At the foot of a 
mountain discovered by Washburn on that 
first expedition, we stepped from our 
helicopter to open a bottle of champagne 
while Brad unturled a tattered but still 
whole National Geographic flag (above }, 
carried with him in 1935 

The mountain where we stood went 
unnamed until 1965, when the Canadian 





SAPS Bey Pawo Le 
LfLoreD Sash 


DEL BOLEBLED Sag ihe Pile 


TE 
im 


Fovernment decicated it to the late 
President John F, Kennedy. On another 
Society-sponsored expedition, the 
President's brother, Senator Robert F 
Kennedy, was first to stand on its summit, 
leaving a memento of his brother and 
pausing with photographer William Albert 
Allard to display the Kennedy family coat 
of arms and an expedition flag stitched 
together by the team (facing page) 

Until the ground-breaking work of 
Washburn, Wood, and the many others 
who entered this trackless terrain, all but 
the fringe of the St. Elias had remained! a 
blank on the map. Mount Logan was not 
discovered until 1890, when it was sighted 
by LC. Russell on the first expedition ever 
sponsored by the National Geographic 
Society, then two years old. The peak was 
not identified as Canada’s hirhest until 
epic journeys were made to survey the 
Alaskan-Canacian border in this century. 

Brad remembered the question that 
sparked his first foray, asked 50 years ago 
by Society President Gilbert a 
Grosvenor: “What's exciting in North 
America that still remains unexplored?” 

As I few above the snowy heads of the 
ot. Ehas in the company of two men who 
were first to lay eves on many of them, I 
too wondered what frontiers of exploration 
remain, and what young visionaries stand 
right now at their doors ‘a 
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By MARK GIROUARD 
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ENGLISH COUNTRY HOUSES 


Historic strongholds of the British ruling class, country houses were for centuries 
not merely elegant homes but also symbols of landed power. They remain 
treasured showcases of architecture and art. In the 1790s the eccentric Earl of 


Bristol, Bishop of Derry, raised evebrows with I[ckworth’'s rotunda. 
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hen I was an undergraduate in the 1950s, 1 
used to stay with my old great-aunt, the 
Dowager Duchess of Devonshire, at Hardwick 
Hall in Derbyshire—huge, six-towered, 
tapestry-hung Hardwick, one of the most 
romantic houses in the world. Everything was beginning to run 
down by then. My great-aunt lived mostly in a corner of the 
house, and the public milled through the rest; only six gueat 
bedrooms were in use, and there were just four live-in servants: 

The nurseries up at the top of the house, where and troops of 
cousins used to be put up before the war, had been dismantled, 
and nursery maids no longer carried trays up 103 winding 
steps. The footmen, whom] could barely remember polishing 
silver in the pantry, had gone to the war and never been 
replaced; they no longer stumbled by torchlight across the roofs 
to their bedrooms in the turrets 

But my great-aunt, though in slightly reduced circumstances 
(for aduchess}, still had the aura of a great lady. One of the ways 
in Which this expressed itself was in the little court that she held 
each morning in her bedroom, marshalled by her lacty’s maid. 
As she lay in-her big four-poster bed behind her breakfast tray, 
inthe great high-ceilinged bedroom lined with tapestries, the 
cook, the housekeeper, and any houseguests assembled in the 
anteroom outside were admitted to her presence one by one to 
pay their respects or receive their orders for the day 

Three hundred and fifty vears previously, her predecessor 
the Dowager Countess of Shrewsbury, commonly known 45 
Bess of Hardwick, had lived and died in these same rooms. It 
was she who had built the house, she who had been played into 
it by her household orchestra on Cictober 4, 1597. The house 
was dominated by these two dowagers, one in the present, who 
was formidable enough, and one in the past, who was a great 
den! more formidable and had lived with a magnificence 
surpassing anything my great-aunt had achieved 

In later vears I had a lot of fun with old account books, 
letters, and documents, working out what would have 
happened at Hardwick if, for instance, Bess of Hardwick's 
neighbor the Earl of Rutland came to stay in the early 1600s 
He would arrive on horseback (roads were still too bad for 
carriages) with 10 to 15-servants. The gate of the great courtyard 
would creak open, pushed by the porter from the Porter's 
Lode, acrowd ol servants would take away the horses, and the 
party would be greeted by the Usher of the Hall, carrying a staff 
af office, to be escorted across the courtyard into the Hall 

This was and is a very grand room, where my great-aunt 
sometimes dispensed afternoon tea. Hut in Bess’s day it was 
Used as a common TooMm and dining room by the 40 servants 
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DINNER FOR SIXTY or more 
wos a doy affair in 14th- 
century Haddon Hall wien 


the lord-supped with his 
family, retainers, and 


servants in the Great Hall 


(facing page). Long in 
disrepair, the house was 


meticulously restored by the 
father of the tenth Duke of 
Rutlond, the present owner. 


Last to preside at 
Hardwick Hall, Evetyn, 
Dowager Duchess of 
Devonshire (above), was 


painted in the High Great 


Chamber for her 80th 


birthday in 1950. Wtth skills 


that impressed museum 
curators, she restored 


tapestries collected by Bess 


of Hardwick in the lote 
Léth century. 
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of the house staff, by visiting servants, and 
by all sorts of people who had come on 
business and stayed the night, so there were 
likely to be around 100 people in it at 

times: At Christmas, when the tenants were 
entertained, the numbers couid go up to 
around 300, The noise must have been 
considerable until, in honor of an important 
visitor, the usher banged on the floor with 
his staff and shouted, “Silence, my masters!” 

The visitor, shedding all but a couple of 
servants, was then handed over to another 
official, the Gentleman Usher of the 
Great Chamber, with another staff of office, 
and escorted up the great stone staircase, 
winding and turning to the very top of the 
huge house. Here, walking up and down the 
166-foot length of the Long Gallery, Bess of 
Hardwick, septuagenarian widow—black 
dress, deep ruff, huge multiple string of 
pearls, beady eyes, a tough lady if ever 
there was one—would be waiting. 

Born ina very modest house at Hardwick, 
Bess had married and disposed of four 
husbands, each leaving her richer than the 
last. She had been a moneviender, property 
dealer, exploiter of iron works, coal mines, 
and glassworks, ending up the richest 
woman in England after the queen. 


sn grand occasions meals were 2“ 
6 served next door to the Long * 

| Gallery in the High Great 
Chamber, a room not as large as the 
gallery but still one in which a two- 
storied six-room modern house could fit 
with comfort. The Yeoman ofthe Ewery 
was in attendance, holding a gold-and- 
enamel ewer and basin, in which guests 
washed their hands before the meal. 

A long table to one side of the room was 
piled high with gold dishes, cups, jugs, 
bowls, and plates of all kinds, just to make a 
show: Bess had 251 pieces of gold plate to 
choose from. The main table was placed 
along one wall, and Bess sat under a canopy 


Author Mark Girouard’s books, articles, and 
radio and television programs have ¢arned ‘ 
him renown asa British architectural historian. ».l.' F 4 i ! i. ibe 
An architectural degree sharpened the eve of pt a}. KI I vey 
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HOUSES AND CASTLES featured tn 
this drticle ore shown in red (open to 
the public) cad blue (not oper to the 
public). The meaorby community is 
shown in bold type below the nome 
ofeach country house, afang-with 
dotes of construction and major 
modifications. Asterishs (*) denote 
those owned by the: Notional Trust, 
an independent conservation society 
that manages more thane120 country 
houses, Yellow dots mark nearly 600 
of approximately 900 houses ond 
costles throughout Great Britain 
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LIKE PART OF THE STATUARY, Cifoniniy MOTE in Cacstle 
Howard's hell (left) look wo from their lobors. The home's 
artworks, tichuding o bust by Bernini Grid raniritores bry 
Holbein, served o& backdrops when Castie Howerd doubled gs 
Brideshead for the TV production of Evelyn Waughs 


Prideshead Revisited, Fortier head of the British Broadcasting 


= 


Corporation, the lote Lord Howard feonferring with his 


secretory, abowre) welcomed the actors ana film crew into his 
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Chamber, followed by becl. The principal 
ruest would retreat to the Gest Hed 
( haniber. ht ne stall hisses fina gilded 
four-poster hed under a canopy of: 
pold and silver, and draw the bluc-ancd-red 
satin curtains, “striped with gold and silver, 
with gold lace about the edges, and fringed 
about with gold fringe.” 

It is arguabie, that the Bes 
Bed (Chamber was never tised in Bess of 
Hardwick’s tume but was kept waiting fora 
possible visit from (Queen Elizabeth L She 
never came. All through the centuries a roval 
visit was both a culminating moment of 
glory and a tremendous worry to the 
owners of acountry house. A successful visit 
could lead to favor at court and inamensély 
Valuable jobs or perquisites, but set against 
this was the appalling expense and the risk 
that ould be a failure 

The monarch came witha retinue of 
several htiindred people, (in occasion 
Ehzabeth deliberately parked herself on 
someone who had displeased her in order to 
embarrass him; she cid this in 1591 to the 
Earl of Hertford, who had been foolish 
enough to marry a wite with a rival 
the throne. The queen stayed for three 
nights and four days al his house, Eivwetham 
in dampshire, and nearly bankr supe him 





Oth ol 





HOWweyer 





the wisit we 


claim to 


“ 
ess of Hardwick had children only by 
her second husband, Sir Wil 
Cavendish. She died 
leavine he rioriune civ leel ated | iWween (two 
of her sons, William and Charles, The 
Lavendishes, dukes of Devonshire, 
from William. The Cavendishes, dukes 
of Newcastle-upon-Tyne, and the 
Cavendish-Bentincks, dukes of Portland, 
aescend trom (Charles. Once set in orbit by 
1onev, their family fortunes multi 
plied through marnaces to heiresses until 
the 19th century the dukes of Devonshire 
owned seven country houses and almos! 
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200 000 acres, and the dukes of Portland 
four country bowses and some 170,000 
acres. They were powerful as well as rich 
Bess's preat-ereat-prancson, the fourth 
Earl of Devonshire 
en who masterminded the replace 
ment of lames Tl by Dutch King William in 
1688. The fourth earl was made a duke 

in reward 
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decorate the door to the Great Hal! of Blenheim 


Palace (above), home of the Duke of 
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Iroumeost country houses tt become the 
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BLENHEIM, 2 baroque palace in Oxfordshire 
(pages 668-9), woasca reward to fohn Churchill, 
first Duke of Marlborowgh, for his [> 
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Te 4 r. iP a . 
it was the birtiplace of 


Churchill—Winston 
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~ *ountry houses, in fact, were not just 





big howses in the country in which 

_" rich people lived. They were the 
homes of a ruling class whose right to rule 
was based on the ownership of land. Large 
estates produced monty; perhaps even more 
important, they supplied people to fight for 
their owners in the early days of the country 
house. and to vote for them in later ang 
mare powerful centunes: In the Middle 
Ages kings were dethroned of set up by 





quite small armics of two or three thousand 
people, made up ol the war hands of big 
landowners. The Battle of Hastings was 
fought by an army of only 7,000 Normans 
Aoainst 7,000 Saxons 

When the lord of Berkeley Castle went 
clattering throuch the narrow streets of 
Gloucester or London, foliowed by 150 
mounted retamers with his Lordship Ss 
prancing: white lion embroidered on their 
coats, they were demonstrating one kind ol 
power. Whenin the 18th century tenants 
and dependents of the Earl of Lonsdal 
turned aut to elect nine members of 
Parliament on the earl’s instructions, they 
were demonstrating another form: Voting 
was public up till [872,50 the earl never 
had any doubt aboul who voted tor whom 


Phe farmer who voted the wrong way 





could expect immecdiute evichon 

Bitter feelings could be aroused if one 
landowner's house outshone his neighbor 5 
During the 1720s and “30s Sir Robert 
Walpole, who was prime minister tor 
many vears in the early 18th century, built 
Houechton Hallin Nortolk on a larger scale 
than the house of his brother-in-law, Lord 
Townshend, nearby Raynham, which 
had been the grandest in the county. Lora 


Townshend, already at odds politically 


SPORTING LEGACY of the Gountry estate 
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with Sir Robert, broke off relations and 
moved out of the county whenever his 
relative was entertaining. 

Almost evervone who made enough mon- 
ey, in whatever way they made it, bought 
land anc a house or houses of suitable 
importance to go with it. The background 
of titled country-house owners is extremely 
varied. The Marquess of Abergavenny de- 
scends from the Nevills, who were mighty 
fighters in the Middle Ages; the Duke of 
Richmond and Gordon is one of a clutch of 
dukes descended from randy Charles I's 
numerous bastards; the Duke of Leeds's 
ancestor wasa !6th-century apprentice who 
jumped off London Bridge to rescue his 
employer's infant dauchter, later married 
her, and prospered as a cloth merchant. 

Any connection with commerce or 
banking was looked down on by older 
families, althouch they at times swallowed 
their pride: When Lady Staniey of 
Alderley’s niece married into “trade,” her 
mother-in-law condoled with her that at 
least “the bitter pill of low connections 1s 
well gilded.” 

Tt was not until the very end of the 19th 
century that it became fully acceptable for 
a country-house owner to keep up links 
with trade, so that Edward Cecil Guinness, 
future Earl of lveagh, could entertain 
Edward VU and George V for shoots on 
23,000 acres of Elveden Hall in Suffolk and 
still turn out bottles af Guinness stout by 
the thousands from the family brewery. 







rom the Middle Ages up till the 17th 
century, to have a great hall crowd- 
, ec) with guests, and still more and 
grander guests upstairs in the Great UCham- 
ber, showed how many fighting men the 
family could muster and boosted esprit de 
corps. At the famous Nevill Feast, at 
Cawood Castle in Yorkshire in 1465, some 
2,500 people were entertained, working 
down from seven bishops; ten abbots, and 
28 peers. The guests ate, over several days, 
113 oxen, six wild bulls, 1,000 sheep, 2,000 
each of geese, pigs, and chickens, 12 


porpoises, and 4,000 cold venison pasties. 

But in the 17th century, as the rule of law 
prevailed, actual physical power became 
less important, the numbers of servants 
were reduced and were less obviously on 
view. Guests, even royalty, arrived with 
smaller numbers of people in attendance. 
Halls grew less important and smaller. But 
there were still likely to be.a dozen servants 
hanging around, for the simple reason that 
before communicating bells were invented 
the usual way to summon a servant was 
to shout for him or to send another servant 
to get him. 

The dominating features of 17th-century 
houses were the pompous protocol that sur- 
rounded individual house owners and the 
punctilious etiquette involved in meetings 
between members of royalty and the aristoc- 
racy, and even of the gentry. Any important 
person occupied an apartment of three or 
four rooms set in sequence one after the 
other. A vista of doors became a prominent 
feature of big 17th-.and early 18th-century 
houses; in the grander ones their width was 
carefully calculated so that there was room 
for an important person to walk through 
with a gentleman- or ladyv-in-waiting on ei- 
ther side, Guests could gauge their standing 
by whether they were received in the first, 
second, third, or fourth room (the fourth 
was the best); by how far the person whom 
they were visiting came along the sequence 
to meet them; and by whether they were 
offered a chair with arms, a chair without 
arms, or worst Of all, a stool to sit on. 

When the Duke and Duchess of Somerset 
entertained the King of Spain and Queen 
Anne of England's: husband, Prince George 
of Denmark, at Petworth in Sussex in 1703, 
it was only after the prince had paid a 
formal call on the king's apartment, 
the king on the prince's, and the two of them 
on the duchess's, that they were all able to 
meet in the great central saloon and have 
supper together; and the prince came 
through all four rooms of his apartment 
to escort the king, whereas the king only 
went as far as the door of the third room 


A TREND-SETTING DESTION in the early 17th century, the decorated apen staircase in Knole 
hos felt the tread of such poets as John Dryden and Matthew Prior, friends of the iiterary 
Sachkvilles. In the late 16th century John Frederick Sackville, third Duke of Dorset, 
commissioned the reclining nude sculpture of his mistress, dancer Giannetta Baccellt. 
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HERALDING A GLORIOUS ERA in country-house living, 
fecorntive painter Antonio Verrio spread floor-to-ceilin E 
opulencein the Heaven Room of Burghley House-in 1694 
(above). Lord Burghley, adviser and lord treasurer to 
Elizabeth [| spent much of the late 16th century butlding his 
Stamford home. The vaulted ceiling in the home's earliest 
titchen (left}—used into this century—helped disperse smoke 
that must have been binding when a whole ox roasted on the 


spit in front of the fireplace. Many wealthy landholding 


families come to own several homes, including a London 


residence, anil spent-only a few months each vear ot 
their main cownlry seat 





in his apartment to meet the prince 

In those cays people regularly recerved 
visitors in the bedrooms, and Important 
social events such as christenings often took 
place in them. In royal bedrooms a rail often 
separated the becl from the rest of the room. 
Only the most important people were 
allowed on the inner side of the rail to talk to 
the king and to dress or undress him. As late 
as 1761 the Earl of Huntingdon and the Earl 
of Ashburnham hada violent quarrel by the 
bedside of George I] over who wouid have 
the honor of puting on the king's shirt 

This was the most pompous age ol the 
country house, an epoch when walls ana 
ceilings were frescoed with paintings of 
rods and goddesses oreven likenesses of 
the owner of the house if he was grand or 
pretentious enough. At Blenhenm the first 
Duke of Marlborough could look up to 
the painted ceiling and see himself asa 
rocdlike firure being carned trrmphez 
through the clouds ina chanot 

The 16th century had been asuccession of 
religious troubies, 
beheadings; the 17th had seen a major civil 
war, the beheading of one king and the 
deposition of another; butin the 18th the 
COUNITY Was relativels 
secure, The (serman Georges hac a some- 
what shaky title to the throne and needed 
the upper classes and votes that the latter 
controlled in Parasyent. let ry-house 
owners had a powerful say in foreign 
affairs fost ran their own | nelezhborhoods 
more or less as they fileert 
slaniinisf die the future with contidence 
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7% ne can get a good feel of the 18th 
entury at Holkham in Norfolk 

the 1730s Thomas 
JELCeESter 


lawver, 


Coke. lar 
descendant of arich and famou 
herr to rebuiie his farnils 

country house there. Nature was against 
him, for that part of Norfolk was 8 poor and 
windswept land by the sea, described asa 
place where all one saw was one blade of 
crass and two rabbits fighting over it. But 





Lord Leicester spent almost 40 years turning 


this wasteland into a private parackise He 
drained land, plante d trees and for six 
years traveled around Europe buving 
books, statues, and pictures, which PT aced 
hie new house. The big rooms in the main 


or Earl of 





block Were as grand as any in the 1/th 
century house, but they were only for enter- 


taining and pulling up important guests 
The family normally lived ina wing in quite 
rooms, their living room was the 
library, along pleasant book-lined room, 
looking out across the park. 

Outside the park wails were miles of open 
elds for hunting, and grainfields full of 
partridges for shooting, Faghteenth-century 


mockest 
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JUSE OWES D1 ded themselves on 


being educated) and cultured, but also.on 


being in touch with country life and countr 


sports. Lord Leicester's great-nephew and 
eventual heir, Thomas Coke, returned from 
Rome with a portrait of himself standing 
against a backrround of classical statues 
and columns. But he was also painted 
shooting with his clogs. and again insoéectine 


his Southdown sheep. He was famous all 
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“WRETCHED FRENCH TASTE,” sniffed an 18th-centunm visitor, 
unvcying the formal garden of Powis Castle in Wales (above), 
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over the Western world as a progressive 
farmer: Owing to his efforts, rabbits in that 
part of Norfolk gave way to flocks of sheep, 
and blades of grass to fields of grain. 
Coke's only son was born dead 1n.1776, 
reputedly because his wife panicked when 
a mouse got trapped in her immense 
superstructure of powdered hair while 
she was asleep. Up to the end of the 18th 
century, country-house life was a mixture 
of informality and grandeur, of state 
rooms and family rooms; the powdered 
hair went with the gilded silk-hung furni- 
ture of the great drawing rooms. But in the 
course of the 19th century, state rooms of 
all kinds went out of fashion, and too much 
cold and silk came to be considered vulgar. 


i ‘he change was partly due to Queen 
| Victoria, who hated too much show. 


In 1845, as a young woman of 25, she 
went with her husband, Prince Albert, 
to stay with the Duke and Duchess of 
Buckingham at Stowe, an enormous 
1Sth-century house a few miles outside the 
town of Buckingham. Victoria and Albert 
arrived modestly, by royal standards, 
with an entourage of 27 people: The queen 
was ina difficult mood, probably because 
she disapproved of the duke's morals anc 
had been pressured into the visit by her 
prime minister, Sir Robert Peel. The visit 
Was Not & Success. 

Victoria’s technique was quite different 
from Elizabeth's, but equally annihilating. 
The Buckinghams had plastered their huge 
reception rooms with fresh gilding and new 
furniture and had even provided the queen's 
bedchamber with silver or gold conve- 
niences. But Victoria merely remarked, “T 
am sure / have no such splendid apartments 
in either of my palaces." She loudly com- 
mented thatthe carpet in her bedroom was 
one that she had turned down because it was 
too expensive and insisted on its being cov- 
ered with a plain rug because she said she 
did not dare to step on it. The duchess came 
down to dinner ablaze with diamonds, but 
Victoria appeared dressed in plain black 
velvet with a wreath of heather in ber hair. 

The queen was setting, in deliberately 
exaggerated form, what was to be the style 
for her reign. In 1864 Robert Kerr's The 
English Gentleman's House specified 


Bz 


“quiet comfort for his family and guests” 
and “elegance and importance without 
dstentation” as what the country-house 
owner should aim to provide. Kerr reads 

a bit oddly today, for many Victorian and 
Edwardian country houses were enormous 
and were run by huge staffs of 40 or more 
indoor servants. But everything was kept 
inalow key. 

Dashing and glittering lords still existed, 
like Lord Hardwicke, who perfected the 
polished silk hat. But a new model became 
popular the shabby, comfortable lord 
who only felt at home in old clothes. In 
the 1880s the third Marquess of Salisbury 
was refused admittance to the casino 
at Monte Carlo. In his shapeless crumpled 
trousers and stained frock coat he looked 
so down-at-heel that he was mistaken fora 
tramp. He was prime minister at the time. 

The story of Lord Salisbury's home at 
Hatfield is a curious one. It hac been built 
between 1607 and 1612 by Robert Cecil, 
first Earl of Salisbury, who was lord treasurer 
of England and even more powerful in 
the political world of James I than the third 
marquess was in that of Victoria. It was 
taken for granted that successful politicians 
of the day would do well out of politics. Both 
Robert Cecil and his father, Lord Burghley, 
who was lord treasurer under Elizabeth, 
made huge fortunes, In return they were 
expected to entertain the monarch in style. 

The house contained a series of grand 
rooms at one end of the second floor for King 
James I, und a matching series of equally 
grand rooms at the other for his queen. Lord 
and Lady Salisbury normally lived in rather 
more modest rooms on the first floor 
beneath the king’s but used the upstairs 
rooms on special occasions. These hac two 
sets of furniture, one for use by the king and 
queen and one for use by the Salishurys. 


fF {ter Lord Salisbury'’s death the 
-—F family went into adechne. For 
Y 150 years it was remarkable only 


for dimmess and financial ineptitude. It was 
rescued by two generations of successful 
marriages. A dashing Irish girl injected new 
vitality; a well-behaved English heiress 
brought ina great deal of new money. The 
Cecils rose from earls to marquesses and 
became the leading political family among 
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whose uncle first edited Chaucer's collects 


recids in Bishop Ken's Library, mstolled inthe 1690sivhen th 


British Conservatives, But they used the 
house quite differently from their equally 
powerful Jacobean forebears. They 
sprawled over all of it. The queen's room of 
state became a book-lined library, the king’s 
Withdrawing chamber a billiard room. At 
big house parties (having only seven guests 
was described as “having no one inthe 
|, the guests filled up the sofas and 
chairs or empty places at table in rooms 
ve family lived all the time 
The Edwardian period was the 
the house party, assembled either fi 
periods in the summer holidays or 
(Christmas. or for “Satordays to Mondays” 
the expression “weekend” was considere: 
vulgar. Thespread of railways, follov ad 
by the advent of motorcars in the late 19th 
century, Made it easier to bring guests 
together, Parties of 30 to 40 were taken for 
granted in big houses. Uhere were political 
house parties, as at Hatfield, where the 
Campaiens for the next Parliament session 
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were planned over the dinner table or over 
cigars in the smoking room; religious house 
like those given by Lord and Lad 
Mount Temple at Broadlands (where Lord 
Mountbatten was later to live), with hymn 
sings on the lawn; highbrow house parties, 
at which intellectual paper games were 
played after dinner; sporting parties, in 
houses in which everything seemed to be 
mace out of portions of animals, from 
inkstands made out of horses’ hooves to 
umbretla stands made of elephants’ trunks 
(suests assembled for breakfast at nine 
o'clock and helped themsetves to food from 
long rows of covered silver dishes on hot 
plates on the sideboard. Women: spent the 
morning in the morning room. men in the 
brary, but both sexes were often outdoors: 
At shoot ing house parhes women chancel 
from their morning dresses into tweed coats 
and skirts and went out to jointhe menfora 
picnic lunch. The best shots in England in 
the late Wie torian ee Dee [ were Lord de G rev 
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iscendant, Lord Christopher Thynne, 
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and Lord Walsingham. Lord de Grey once of “Cock-a-doodle-do!"— only to find the 
killed 78 pheasants in 60 seconds witha horrified faces of the Bishop of Chester and 
succession of “left-an i-right co fram his wilt Fusing af him outofthe bedeclothes. 
double-barreled shotguns 

After the day's sport, afternoon tea of 
cucumber sandwiches, hot buttered scones, valets, and ladies’ maids constituted 
and cake was served at five, in the drawing the upper servants, Who were very 
room or hall, or outside in the garden in conscious of their position and bullied the 
eymmer. Dinner, normally served at eight. lower servants unmercifully. Meals in the 
was the one formal eventoftheday. Guests servants’ hall were guided by a code of 
were summonedtothedrawingroombythe etiquette based on that reigning in the gentry's 


he butler, housekeeper, coon, 












booming of a gong and proceeded arm in ent! of the house 
arm into the candle-lit dining room, The servants hall-was the hub of the 
according to their social rank. wervanis’ wing, but all around it was a 

After dinner, charades or paper games complex world of huge steaming kitchens, 
wert popular, and after the women had sculleries, laundries, butlers’ pantries where 





gone to bed the men usually changed into 
elaborately frogged velvet smoking jackets 
and:-stayed up into the small hours in the 
billiard room or smoking room, drinking 
yrandy, smoking tigars, playing cards o1 
billiards, and swapping stories. Some 
houses went infor practical jokes, [was told 
of a guest at Wentworth Woodhouse in 
Yorkshire who was $0 infuriated by the 
booby traps in his bedroom that he leit, 

His host, Earl Fitzwilliam, plaintively 
remarked, “I don’t see what he was 
making a fuss about. [found a Shetland Se 
pony in wy bed.” 

During the night there was often activity 
in the dark bedroom passages. Dryorce was 
not respectable in Victorian or Edwardian 
society, but in many households discreet 
adultery was taken for granted. Tactful 
hostesses arranged bedrooms accordingly 
Things could go wrong, however. Lord 
Charles Beresford (a jolly sailor much in 
demand at house parties) once slipped into 
what be thought was the right bedroom 
door and leant onto the bed with a loud cry 
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Po CLEAR AGRAND SITE for Kedleston Hall 
(right), begun in: 17459, Sir Nathaniel Curzon 
moved the entire village of Redlesten, except 
for the church, halfe mile. A fabulous art 
collection set off by the influential architecture 
of Robert Adam, Kecleston—tike nuiny country 
houses during that cra—iattracted sightseers, 
who Were given conducted tours. Current 
owners Lord and Lady Scarsdale and sons 
(tep, at left) take time to describe their home 


to busioods of paying tourists, 














the silver was polished, stillrooms 

where the stillroom maid made jams and 
scones, and a warren of smaller rooms, linen 
closets, china closets, rooms for cleaning 
knives, for filling lamps with oil, and for 
interminably brushing clothes, 

Mr. Hughes, of Rinmel Park in north 
Wales, making one of his rare visits to the 
servants’ wing when showing a visitor 
round his house, came to alittle room, the 
purpose of which eluded him. He asked the 
attendant footman, who announced, in 
pompous tones, “That room, sir, is used 
only for ironing the newspapers.” 

Wealth and social prestige produced 
eccentrics who could indulge their foibles 
without being restrained. “Mad Windham” 
of Felbrigg Hall in Norfolk used to dress up 
as a ticket collector and walk up and down 
the Norwich-to-London Express punching 
tickets; his hobby was indulgently tolerated 
by railway officials. The fifth Duke of Port- 
land so hated being seen by anyone that he 
communicated with his servants through a 
letterbox and burrowed like a rabbit, 
excavating a series of underground rooms al 
his house, Welbeck Abbey in Nottingham- 
shire, and a drive that snaked for a mile and 
a half through a tunnel beneath his park. 

The duke’s apparent urge to escape from 
the real world may have derived from his 
awareness that it was not as friendly to 
dukes as it used to be, Country-house life in 
this period exuded an atmosphere of wealth 
and confidence, but in fact it was already 
coming under threat. By 1851 more than 
half the population of Great Britain was 
living in towns, and country-house owners 
found it increasingly hard to dominate 
politics or protect their own positions, 

Inthe 1870s and 1280s cheap grain 
flooded into England from America to feed 
the towns. Prices collapsed and landowners 
rents slumped disastrously. There is a story 
that even the sixth Duke of Portland, who 
inherited from his childless underground 
cousin, was being forced to economize. He 


employed a chef whose only job was to 
make biscuits for consumption with the 
duke's sherry. “Can't a man have a 
biscuit with his sherry?” the duke 
exploded when it was suggested that the 
chef might be got rid of, 


/i number of owners recouped 
o—F their fortunes by marrving new 
money. American heiresses ap- 


peared at the opportune moment to make, 
in theory atany rate, evervone happy: Their 
parents liked the idea of a tithe in the family, 
and their husbands needed money. These 
transatlantic matches did not always work. 
The marriage of Consuelo Vanderbilt, the 
richest, most characterful of the heiresses, 
to the Duke of Marlborough was forced by 
an ambitious mother. Since both bride and 
bridegroom had wanted to marry other 
people, it was acisaster, After 11 years of 
silent dinners at the great dining-room table 
at Blenheim, she left him, 

During World War II many country 
houses were taken over for use as schools 
or military headquarters and afterward 
returned to their owners in a bad state of 
repair. About 400 country houses were 
demolished between 1920 and 1955. Many 
others became schools, hotels, conference 
centers, or company headquarters, More 
than 120 country houses now belong to the 
National Trust, a private charity that takes 
over houses trom their owners, usually with 
a substantial endowment, and opens them 
to the public. Whenever possible, the trust 
acquires the original contents along with the 
houses, and the families often continue to 
live in a portion of the house as tenants. 

Yet there is still a great deal of money in 
the country-house world, English agricul- 
ture hasemerged from along decline, so 
that land that was selling at £25 an acre in 
the 1920s can now be worth £3,000, an 
increase that outruns inflation. Country- 
house owners who still owned land in or on 
the edge of towns often found it increasing 


WORKS OF THE MASTERS fill Norfolk's Holkham Hall, where Viscount and 

Vistountvss Coke enter the sumptuous Marble Hall. Palladian in concept, the room 

is pruced with fluted alabaster columns copied from a Roman temple and o coffered 
ceiling inspired by architect Inigo Jones. The home was begun in 1734 by Thomas Coke, 
later Eart of Leicester, who adored tt with-classical statuary, Brussels tupestries, 


and paintings by Rubens, Poussin, and Van Dyck. 
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(CHARITY BEGINS AT HOME ond rises to o 
pridizious scale at the Holkham Country Fair, 
WITT Prisceens ating wear thy colses, Here bry 
heat 
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A TASTE POR THE CLASSICAL gripped 18th- 
century English society, which bought 
treasures from financially pressed! Italian 
nobility. Ar Syon House, a seat of the Duke of 
Nerthumberland near London, a bronze copy 
of “The Dying Gayl” marks the passage from 
the entrance hall (facing page) to the 
anteroom (below), both reflecting Robert 
Adam's fascination with neoclassical moti. 





in Value at an even more sensational rate, 
And the value of contents of country houses 
began that soaring spiral epitomized when a 
portion of the Chatsworth collection of 
drawings, including some by Raphael and 
Rembrandt, sold at Christie's in July 1984 
for over £21 million. 

In 1952 at Knowsley afootman went mad 
and shot at Lady Derby while she was at 
dinner; the butler and under-butler were 
killed in the subsequent struggle, and the 
chef and valet injured. A wit, hearing 
of the incident, is said to have remarked, 
“Tt's good to hear of a house where you 
can still ect a left-and-right in butlers.” 

In 1966, however, the Earl of Derby let 
Knowsley to the police for offices and 
moved into asmaller house that he had built 
in the park. Other owners would imitate 
him, and a minor industry in new country 
houses started up, mostof them carefully 
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designed to look as much like Georgian 
houses as possible. Rising taxation and costs 
had made many of the older country houses 
too big for even the very rich to contemplate 
living in all of them. Today very few 
country houses are demolished, but thev 
are coming on the market all the time. 
Quiteafew, especially the smaller ones, are 
bought for continued use as private houses. 
In spite of everything there are still 
perhaps 1,000 country houses lived in by 
families who have always lived m them. 
Life in most of them is nolal all grand, 
however grand the houses may be. But as 
recently as 1976 the Dowager Lady Rosebery, 
asked where the kitchen was at Mentmore, 
the family seat in Buckinghamshire, said 
she had no idea as she had never been there. 


t Doddington Hall in Linceln- 
shire, Antony and Vicky Jarvis 
& not only know where the kitchen 
is ; but live in it. I visited them on atypical 
English weekend, when their mellow red- 
brick Elizabethan manor house alternately 
baked in the hot sun and disappeared 
into clouds of dnving rain. Doddmeton 
used to be the home of the Delaval family, 
one of the liveliest and most ratfish of 
country-house families, who had afondness 
for practical jokes such as depositing drunken 
quests in a room in which all the furniture 
was screwed upside down to the ceiling. The 
heiress Delaval left the house and its contents 
to her close fnencl, Col, George Jarvis, in 
1825. Antony Jarvis, who is now in his 40s, 
inherited the estate from his father in 
1973 and gave up his career as an architect 
in order to look after the family property. 
Vicky Jarvis does the cooking herself, 
excepton special occasions. The family lives 
in the servants’ quarters. The old kitchen, 
with its huge stone arched fireplace, has 
become the living room, The buttery and the 
adjacent pantry, where the silver plate used 
to be polished, are now a kitchen and dining 
room; meals are served up on a massive 
table brought in from the old servants’ hall. 
The Jarvises keep one of the big beclrooms 
on the first floor, but their three children 
have moved into former servants 
bedrooms—very nice rooms they make 
too, with low beamed ceilings and latticed 
windows looking over the gardens. 
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GENERATIONS OF VOICES speak on the stones 
of Haddon Hall's chapel, where a marble effigy 
honors the son of the eighth Duke aru Duchess 
of Rutlond, who died asa child in 1eo4 
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¥ the fireplace of the old kitchen, 
Vicky embroidered a cushion for an 
iSth-century chair while Antony 
worked away ata fixture for their new 
do-it-yourself horse-trailer-cum-camper. 
“We still own about 1,800 acres,” Antony 
told me. “The house ts open to the public 
two davs.a week except in the winter. The 
income from farms and visitors, and alittle 
extra from investments, just about keep 
things ticking over, In addition, we've had 
invaluable government grants toward 
structural repair. Before the war there were 
ten live-in servants, but now we depend 
on ‘clailies'—three regular ones anc six 
part-timers.” Outside help used to run 

to 15, including gamekeepers, huntsmen, 
and gardeners. But today there are only 
two gardeners 

Vicky is a magistrate in a local court and 

serves on the area board of the National 
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Trist and the Historic Houses Association. 
“We crow Christmas trees and work flat out 
before Christmas selling them,” she said. 
“In summer we put on two concerts and an 
exhibition in the Lone Gallery, and from 
time to time we give a dance for our fnends 
and use the rooms open to the public for 
ourselves. Volunteers repair books in the 
library, and I work on the hangings of the 
four-poster beds, It's a good life, but one 
never seems to have Lime to sit and relax,’ 

l thoucht of similar country houses of 
England, and of theirowners shill plaving 
a part in public life as they have always 
done, of those friendly indispensable daily 
helpers, and of how Doddington still feels 
a lived-in house even though the grandest 
rooms are now seldom used by the family 

The past is alive in every one, not justin 
rooms like the Long (rallery, where a group 
portrait by Sir Joshua Reynolds looks down 
a LO0-footvista. Attic rooms are a jumble of 
hip baths, horse tackle, hunting boots, 
stuffed animal hewds, old toys, disused 
furniture, and clothes of all dates. Wander 
Into one litte room and you will find three 
battered hatboxes. two containing ancient 
top hats, and a third a pith helmet. Folded 
away ina cupboard are exquisite striped 
dresses of the 18th and early | 9th centuries, 
Vicky Jarvis pointed out to me the tins 
deeves mace for bird-thin arms, cut so the 
arms could not be lifted above the shoulder. 
“Their owners never had to do more than 
raise a cup of tea to their lips,” she said 

All over Eneland the country-house 
weekend still flourishes, even if increasingly 
informal and reduced to eight or ten people 
instead of yesteryear s 20 or 30. At Dodading- 
ton | found high-ceilinged guest bedrooms 
hung with tapestries, horses to ride or drive, 
a pond to fish in, croquet lawns and tennis 
courts, acres of wardens, and miles of 
bluebell-carpeted woods. 

Friends came to lunch, and we savored 
our drinks in the sun on the terrace belore 
rose-red Elizabethan walls, then moved mto 
the cool Great Hall to eat. We sat in carved 
wooden chairs over 300 vears old, surveved 
by family portraits: When Henry James 
epitomized peace and perfection in his story 
about “the great good place,” he hadi the 
country house in mind, and despite changing 
times it is still a good place toclay [] 
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RCA’S DIGITAL COMMAND COMPONENT SYSTEMS 
DELIVER A SUPERIOR SIGHT AND SOUND EXPERIENCE. 
NO MATTER HOW YOU STACK THEM. 
With the advent of Stersa TV. Music Videos, Stares Simulcasts, 
orc) Hi-Fi Vilks—TV¥ just lent wot if used to be. ifs much, much 
more. Hence the reasoning behind RAS revolutionary Digital 
Command Systems, Murioie Gomoonen Sshemns heat Morry Gucic 
nA Video togener er a Superior viewing expenence 

RCA offero variety of systems Frana sper 25 inch Monitor 
VOR Receive Speoke at ayiem storing of $4,995, up | io.a Somohist 
cated 7 Component systam with 26 tach Mon oe for 33.496" 


THIS SINGLE REMOTE RUNS THE 

WHOLE SHOW. 

Unlike mony offer systems, RLAAS Digital | 
Command Syelems are all operated by a single 
feamore control Whether you go infor a basic 
svete ofc more advanced system, RCAS 
Digital Commancd-remote tets you run the white show fram 
ocross ie foom 


SAVE UP TO $200 WITH INTRODUCTORY REBATES 
INCLUDING A FREE VIDEO MONITOR BASE. 


Find out how you con sove up to 2200 .0n-0 Digital Command 
Component System by viele your RCA dealer, Or call 
800-3 7VIDEO ond osk ior the RCA Systems Operator 


TECHNOLOGY THAT EXCITES THE SENSES. 
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A Geographic 
gold medal honors 
Kenyan fossil finder 


the fossil remains of early man have 

been speaking to Ramova Kimeu 
Among his American and British 
colleagues the 46-vear-old Kenyan 
archacological excavator jokingh 
insists the fossils talk with him in an 
imaginary language, Kikishwa. 

I'm inclined toaeree with him. [have 
known Kamova fornearly 20 years, and with y 
others | constantly marvel at his uncanny Pe 
instinct for discovering priceless fossils : 

On page 624 of this issue anthropologists Richard 
Leakey and Alan Walker describe Ramovya’'s latest success—the discovery in 
1984 of a hominid skull fragment. on the west shore of Renva's Lake Turkana 
(helow}), The find led to recovery of the firstnearly complete skeleton of Homo 
erécius, afascinating Intermediate 
stage between the first upright walking 
manandourown species, Home sapiens. 

Itis hardly the first time that KRamoya’s 
brilliant work has appeared in the pages 
of NATIONAL GEOGRAPHIC. As assistant 
tothe late Dr. Louis S: B. Leakey, to his 
wite, Dr. Mary D). Leakey, ancl later to 
theirson Richard, Kamowa has played an 
outstanding role inthe search for man’s 
origins. His achievements in that field led 
to his appointment in 1977 as curator of 
prehistoric sites for the National 
Museums of Renva. 

This October, in recognition of 
Kamova's contributions to the study of 
early man, the National seographic 

, , Society awarded himits John Obver 
LaGorce Medal itop). Hestowed only seven times in the Society's history, the 
award is reserved for “accomplishment in geographic exploration, or in the 
sciences, or for public service to advance international understanding.” 

[nour judgment Kamova Kimeu has distinguished himself and his country 
in all three fields of human endeavor. On November 3 National Geographic 
EXPLORER, ourcable TV program, will carry the award ceremony. Thanks in 
part to his work, our forerunners of the distant past have begun to speak not 
anly Kikishwa but the language of all mankind. 
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Lufthansa presents winter vacations as 
spectacular as the scenery they take place in. 


pooeo--------------- 


When winter amives in Europe, it's a most welcome 
Sgn In preparation for its annual veel, we present 


anotner weicome sight The Lufthansa Holiday ania ettpwoych oaislias cs ig le leat maealian on 
Collection | 


Inside, youll discover Europe's most attractve winter | 
vacations. Like the singular skiing experience ofthe = J j 
Austrian Alps. The passion and vitality of the |. 
Russian countryside, For restoration of body and 
soul, a Bavarian spa. While each vacation provides 
a Unique axpenence, hey share one comman tie. I 
The quality of the airline that offers them. Lufthansa. I * 
Riegarcless of what kind of vacation you choose. Or | 
i 
Ke) 
l 
I 
i 
! 
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<~) Lufthansa 


German Aijrlines 


HOW MLC You choose to spend. For further 
information, fill in the attached coupon or see your 
travel agent 

This winter, warm your spirits. Trade your winter 
blanket in for Europe's. 





The 1986 Turbo New Yorker is the most de- 
Sirahle Mew Yorker ever This is the llixury car 
that defines the new technology of diving. and 
reflects Chrysier’s commitment to make Made 
In. Amenta mean something again. 

Here is the confidence of actvanced front: 
wheel drive for Better traction on Slippery 
Surfaces. 

Here is the option of turbocharging, Once 
you feel its oowwer you'll never go back to.a V8 
engine again, (Or you prefer, you may have 
Chrysler's new 2.5-liter fuel injected engine. 
standard for 1936. | 

Here is the luxury of more standard fea- 






tures than Buick Electra, ou enjoy auiomatic 
transmission, povver steering, power Drakes, 
povver WindioUs, POVVer MINTO and mew, Wider 
50/50 pillow style seats among your comforts. 
And here is Chrysiers COmMmIIMeN (oO -your 
your New Yorker (5 backed Oy the 5-year or 
50,000-mile Protection Piari® onl enqine, power- 
frain.and outer body nust-thrawgh. Ever your 
turbo it protected : 
Chrysler invites you to- discover A” 
Vay 
| Chrys 





the new technology of driving. Test 

drive Turbo New Yorker at your local 
Chrysier-Plymoutn dealer Wwihere pur- 
chase or lease may De arranged 
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Here’ how it works at 3M... 





When 4M scenusts used our umque blown muicro-tibers m an oil-trapping material 
itddn t stop there. ( thers at 3M rmcoenived the fibers: insulating Penta and 
went on to develop a whole newidea: ~ Thinsulate’ thermal insulation, And 
rnuner and warme 

her case of 3M people stretching their minds. Shanne technolomes 





WINterwear BO 5 
It was ano 
probing exploring. lo make sniall ideas big ones: to make Ie ideas better. 
Ibs anenvironment we encourage at 3M lo promote mnovanon. lo make 
son to VOUF needs: Anil WOrKS Wonders 


Let us demonstrate. tell us ot a problem that you Wi inen wach mow 
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Ford Aerostar Shaped by the wind 
and today’s changing needs. 
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THE ART OF PRESERVATION. THE PRESERVATION OF ART. 


ANSEL ADAMS: CLASSIC IMAGES 
WATIONAL GALLERY OF ART 


WASHINGTON, 1. 
OCT. 6, 1985-040N, 12. 1886 





Ansel Adams stands alone as the most 
famous Amencan lancdscape photog apt ver, Ke- 
cause the wilderness wis fis favorite subject. his 
work increased publi apprec ation of the beauty 
ard fragility of t he natural environment and the 
need for tts preservation 

Adams produced vel O00) negatives 
during his career Before he died, he selected 
just seventy-five to representa lifetime of work 
and designated them as” Museum Set points 


The Pacific Telesis Group is proud lo present a 
museum set for publ display 

in (ect star | I tS The} ama Vo rK Graphic 
Society and Litthe. Brown will publish Ansey 
Worms An Aufobiogrophn Through i readers 
will come to know the man through his words 
as Well as his images. 


niarined, 


PACIFICES TELESIS 
Group 
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Looking for the perfect 


National Geographic Society membership 
is sure to please everyone on your gift list 
.. relatives, friends, and professional 
associates. Inexpensive and easy to give, 
it's also a gift your recipients will open 
with pleasure each month of the vear. . 
when Nationat Geooraruic brings the 


world and all its wonders into their homes. 








To give Society membership this 
Christmas, complete the attached form 
and mail with dues in the envelope pro- 
vided. Upon request, a gift card will be 
sent to each person you list. [If the form is 
missing, write. to: 


National Geographic Society 
Washington, D. C. 20036 









Members Forum 


lran 
The picture of an Traniun father and hie blinded 
sere ( July save it all 

Robert E. Fletcher 


stim Valley, California 


POBS, pore 119) 


Lived and workecdin Tehran and Esfahan in the 
late 19705, Even asan “infidel,” 1] was welcomed 
inte very humble and very wealthy homes. Vius- 


limes. Je ws. Christians. Bahasa, and A0roastrians 
were able to coexist, The shah was no angei, but 


most of the people enjoyed an amazing deere of 


freedom, wnd Iran was makine economic, auc 
tional, and public wellare progress 
Phe man who taught me Farsi (who now ser- 
vices appliancesinthe U. S.) recently told me, “I 
Persians are such fun-loving people 
The poetry and the music are gone, Europe had 
its Dark Ages, now Eran is having hers. 
Bryce A. Cantor 
Howe, 


i 30 Sic] 


forbite 


Too man’ Americans blindly condemn the Shi- 
ite: before understanding the religious and polit- 


cal structure that creates a society like nin. My 

personal rejection of radical [stam till strong, 

but views like the one given by vour article have 

Lal ight me to put aside hate and feel pity for all 
those being brainwashed and massacred 

Scott Morgensen 

Redondo Beach, California 


Phe articles on [ran and Israel were magnificent 
counterpoints of warring cultures and religearns 
Can peace ever come When rigid fondamental- 
isin allows no ecumenical compromises? It will 
tike a 2ist-century Solomon to overcome and 
solve the biblical battles of the Middle East 
Lit, Mever Ashpitz 
| | Kew Gardens Hille. New York 
Israel 
[ just returned from a nine-month stay in israel, 
It’s been incredibly hard. to explain my expen 
ence, the politics, the life-style, the people, the 
kibbutzim, the presence of the army. From now 
on, every time someone asks me to tell them “all 
about Israel,” a Uy whip out NATIONAL GEO 
GRAPHIC (July 198 . You've included, in a few 
all that 1 came to learn in wa year For that, 
in Israel they sav “fol feeaved all the honer 
Suzie Weisman 
Albuquerque, sew Jlexico 


[ strongiy object to the statement that the Pales- 
tinians have bern subject too “reiatiively benien” 


pages, 








fyOU Geeve? your Youre Benacer (6 worth 
taking to, (nis free Book Ss worth reading and using 


Developed by professional educators, “HELANG 
h the irripeo rant 


YOUTH DECIDE" 


can help you help with 





dectsions too many teens are silently maine alone 
Whether or nol to ta&e:s job drink, smoke, borrow 
money, quit school, pet married 
Single copses of “HELPING YOUTH DECIDE” are 
free to parents of teens, with funding from The 
Tobacco Institute. 


Get your free copy and get your teenager talking 


to wou. Ail Gut and send the coupon today 





Please send my free copy of 
"HELPING YOUTH DECIDE.” 





Pell te 
ef Educarteon 
PO. Bow 1176, Abeoconcria, VA PASTS 
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Israelioccupation. lamamember of the Nation- 
al Lawyers Guild, which visited Israel to inves- 
ligate possible violations of human rights. Volu- 
minows reports issued by numerous human 
rights, Red Cross, and United Nations organize- 
tions document such violations. Palestinian land 
is constantly being confiscated, their water re- 
‘sources irrigate Israeli farms outside the occu- 
pled territories, 10,000 homes on the West Bank 
alone have been demolished since 1967, thou- 
sands are locked up in Israeli prisens, and even 
the colors of the Palestine flag are outlawed. 
John BH. Alexander 
Chicago, Hhinois 


“Searching for the Center” is the best piece of 
journalism T have read about Israel, a brilliant 
study of that nation's perplexing myriad of prot 


lems and challenges. 
Kirby Neumann-Rea 
Molalla, Oregon 


The article is informative and truthful, and it 
successfully conveys the atmosphere that colors 
Israel. Boutin the article most of the Jewish popu- 
lation sees Arabs ac inferior and undeserving of a 
homeland, This opinion is true of some Jews, but 
others favor coexistence as a necessity. Most [s- 
rach Jews are shocked and angry about Jewish 
terror and do not justify it in any way. 
Rona Melkman 
Jerusalem, [rael 


Prt. Vesilind says Israel has built “a successful 
democratic society,” [tis not democratic or suc- 
cessful, [fT started a business ancl could not make 
ends meet, and if my rich uncle each year paid off 
my shortages and kept me out of bankruptcy, 
would T be classed as successful? 
Cecil D. Clayton 
Slaughters, Kentucky 


The author informs us that the Ashkenazim are 
the Jews of European origin, whereas the Se- 
phardim are the Oriental Jews from Middle 
Exstern or African backgrounds. One doesn't 
have to be Jewish to know that the Sephardim 
are Spanish Jews, Sepharad being the Hebrew 
for Spain. Sephardic Jews are not Orientals, 
though the Orientals, by joining the Sephardic 
community, have become Sephardim, 
Santiago de Churruca 
Bordeaux, France 
Confusion sometimes occurs because Sephardic 
is often applied tn [yrael and elewherr to all non- 
Ashkenasim. The name derives from Sepharad, a 
place in Asia Minor that became home to exiles 
from Jerusalem after the first destruction of the 
lemple, [tloter referred to Spain. 


Hampton Roads 
You did a great job covering Tidewater Virgmia 
(July 1985), A-few things you may have missed. 


most important, one of the largest cities (in area) 

in this group, Chesapeake That's kind of like 

never finding a chip ina chocolate chip cookie— 
imissed the best part. 

— ae Joseph M. Tari 


Chesapeake, Virginia 


Old Deminion University is the keystone of high- 
er education in southeastern Virginia, with 
15,000 students enrolled. We are NASA Lang- 
ley's largest single contractor for. applied re- 
search. How could vou overlook ws? 
Robert ©. Stanton, Rector 
(ld Dominion University, Norfolk 


| was born and raised in Portsmouth, and Nor- 
folk has always overshadowed cach area sur- 
rounding Hampton Roads; Your article gave 
Portsmouth the glowing progress report that she 


so justly deserves. | 
Dorothy B. Manheimer 
Manasquan, New Jersey 





Lwasvery upset with the mapon page 77, Poguo- 
son is not listed anywhere. | | 
Donna Smith 
Poquason, Virginia 
[nor] our beloved Pungo. 
M. Dabney Oakley, Jr. 
Free Union, Virginia 


_. [nor] the crost on the beach at Cape Henrv. It 
commemorates the landing on the cape in 1607 of 
the Jamestown colonists. 

W. T. Lay 
FPO, New York 

Basque Whalers 
I'm writing to thank Bill Curtsinger, Richard 
Schlecht, James A. Tuck, Robert Grenier, and 
the Society for the magnificentarticle “Discovery 
in Labrador: A léth-century Basque Whaling 
Port and ts Sunken Fleet" (July 1985)_I'wenever 
been 40 captivated by a GEOGRAPHIC story a5 [ 

was with this one! 

Steven J, Borowiec 
Raleigh, North Carolina 


In-regard to your interesting article, I would like 
to comment on a saving we descendant: of 
Basques have in Mexico. It translates: 
Before God was God 
and boulders were boulders, 
the Basques were already Basques. 
Dr. Jesus Maiz 
Chihuahua; Mexico 


“The Indomitable Basques” states that St. Francis 


Mavier was a Basque. Portugal has always been 

emall in size, but we have had our giant figures 

and once ruled a great, far-flung empire, One of 
our “great” sons was St. Francis Xavier. 

Mariette M_ Figueiredo 

Providence, Rhode Island 


National Geagraphic, November [9835 


lt makes moviemaking easy as1,2;3: 








Infroducing the 
Magnavox VHS 
Movie-Manrer. 


Home moviemoking 
hes never been so 
much fun and so littie 
frouble. Thanks fo fhe 
new Mognovox VHS 
Movie-Maker. 

if jefs you record 
both picture ond 
found with jus? fhe 
fouch of one button, If 
focuses ffself, And be- 
causeits designis fight 
(7.7 lbs.) and self-con- 
foained, if gives you a 
whole new freedom of 
movement. 

The new Mognovox 
Movie-Moker is o cam- 
ero ond video re- 
corder/pioyer in one, 
it tapes up fo 2? hours 
and 40 minufes on full 
size VHS fope. And ifs 
viewfinder doubles as 
o monifor, 

Bes? of al, you dant 
even need o VCR foen- 
joy fhe movies you 
moe. Just plug if into 
four TY ser, And you're 
all se. 

The new Mognovox 
VHS Movie-Moker Your 
home mowlemnaking will 
never be fhe same. 
(Thank goodness. | 


Sie ~-/ THIS IS MAGNAVOX 





St. Francis was born in Navarre near Pamplona, 
the ancient Basgue caprial, and was descended 
fom anoble Basque family, He served in Goa as a 
misstonary for Aing John ITT of Portugal im bse 


rats, leading to the idea fe war Portage rs 


The right place at the right price 


Thank vou for an excellent article on excavating 
a Basque galleon. The gold dredigers in Trinity 
County, California, have heated their wet suits 
with hot water from the dredge motors for years. 

Marcella Horn 


WORLDWIDE Helena, (abiornis 


LOOGING 
Largest Flower 
Your article sug@ests that the Aoffiersa armoiiiis 
the Wortel’s loreest flower. At least one other con- 
tender would be the Amorpiophailus, of which 
the flower attains a heizht of 14 feet and a ciame- 
ter of & feel, Aww oppo pial! i fiso exces a fed 
odor. Mv wife insists that I meve my plant com- 
pletely out of the house while it is flowering’ 
Charles A. Smith 





Open upa new 
world of fun 
forchildren... 





sont go older. to ie Pee hy gf Favetteville, North Carolina 
Geographic WOR n ire vear 

mPa pwn | ‘a GLa. thie Amorphophiallius Pianls gre ride PTs | y fe flaculin 

L/S. SSS: im Canada. 43 Sy Hogpever, zy iy tlie plant ind wolf thee (Lauer thai 
4. ithaca ra | a Z Se tT | is othr ri ie carvanidny Prepertians Wore ae 
ligt chic: et] aaa here +16 Lil y SS 


poor lo be the flower iy technically @ spatne, or 
bract, surrownding the spadiz, where the male 
avd female flowers are clustered, The odor draws 


[_] Nation AL GEOGRAPHIC SOCIETY pollinators—jlies, deetles, and olter msects nar: 
POO: Bow 2350 Washington, PS. 2o0 13 


funda. Send pame af child ind yuwur name with check 
navable to National Geographic WORLD. Mail to 


mally attracted be carrten 


Members Forum 





[In the July L985 Members Forum vou state Wits 

‘yo. “ King Philip wasan Abenaki Indian uilip 

Think Think wat a Wampanoag, a son al Maiunaclt who 

Think Think sig his people to the first Thanksgiving, 

a ing Philip disagreed with hws father, feeling 

Think | that the settlers were intruders. Jonathan Tefft, 

G : nk wW hi ; a aisagre ext " ith hi: prin ef nnd lect scab 

tarred a dauehter of Massasoi, Telit was my 

preat- (please add 14 greats) grandfather. I, 

therefore, had people on both sides of the first 
Thanks#iving table and King Philip's War 

Shiriey leitt Burris 

Asheville, North Carolina 









Fes, Ainge Philip was a Wampanoag ond a son of 
Massaxorl itcomas a! the excroachment anil 
CMe LES et OF the colonists, he or Ranized Prifes thy 
Massachusetts ina bitter bwo-year war that re- 
wilted in Ais death. He became a legend te both 
tides, To. descendants such as vou, apf 


ae ink Thanksgiving 
«Think Fetters should be addressed to Members Forum, 
| ete Think National treegraphic Megaztine, Box 37443 
| : Washingion, D.C.) 20033, and should include 
‘Think Think weader's gddress and Lelepnone numier. Vot all 
Think I hanks letters can be used. Those that are will aften be 


edited and excerpted. 
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plush command chairs, tilt steer- not Chevy, not the imports 






ing wheel, front and rear air Goes that. When we say we 
: and heaton mest build tough trucks, we prove it 
models, and an outstanding Put all this together and you 
with cassette. #1 selling line of wagons in 
poampepic distros America for the 3 years. So, 
Tete waar > built se ell ah — — 
are 80) ina 
by nda 350,000 satan nent 
a Stan Ha 
mile Protection 
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Wildlife as Canon sees it: 
A photographic heritage for all generations. 


Uinhke other marsupials, the numbat feeds dunng seen creature, and help provide a better under 
y foraging among dead tree trunks and limbs standing of the numbat's requirements f 
nmtes, consuming thousands of the insects And understanding is perhaps the single most 
ly, Besides beimnga primary food source, termites nportant factor m saving the numbat and all 
ate hollow oes which the niumbat wes for 
f4imes called the handed anteater 
ite hands across its hack, the numba 


na ah 


Ls 
is tnost endangered animals today 
lum bat back should it 
while photography cari 
more importantly photocra 

‘est of wildlife 
of numbats Tha 
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TODAY IF YOU COME IN 





SECOND, YOU'VE LOST THE RACE. 



















Itmoay have Deen gooclenougn ina 
Soapbox Derby*® bul these days nee 
6. nO Second ploce. You eitner close 
the dec! or you don. You get the orc- 
motion or somebody ese oes. 
Finolty ineres a woy iO OeT a jump 
on your C competith FOP. Introducing 
Amiga™ The firs! personal compu! fet 
hal Oives you a creative ecge, Crea 
FViFY makes I ecsier cing taster to 
Wom Win Amiga, Ana Creainvily 
Nokes Work done on Amigc sland out 
Amiga makes chars and graphs 
With more eotor and cimension than 
ony oiher persond! computer jong 
faster than most of hem). But that’s jus! 
Q stort, YOu Con prepare presenta 
Hons With Sereac Music ond animation, 
Side SNOWS, Crecie packoge Gesigns 
instruction manuals, brochures, Vin 
Soto! equipment Amiga will even 
ollow ‘you to foke-o picture from ‘your 
video camerg er VCR. save the image 
and change ilon'your meanitar 

AmIga con no orly Oo many more 
}CISES, fon Go Mare éi nem af ence 
Anchwor.on all of INEM 5 ETT fone 
ously While you're preparing ihe 
Sorencsneet, Amiga will print he 
memo. Ang there's Prop ably enqugn 
power leff over fo receive o phone 
message ora siock quote over a 
Mosen GF ire some Tine 

Amica is easier to use and has 





hice ine memery of an IBM® PC But 
GhnOUGN | it Con run rings around IBM, 
ill oso. nun IBM oregroms., YOu 
have instant access to he aIGest 
collection of business software in the 
industry including old standbys ike 
Wordstor® and Lotus® |, 2. 3. Amigcis 
more poverntul than Macintosn™ Yoo, 
and move expandable With an 
optional expansion module you can 
odd memory vp to do megabytes 
And while itcan do much more than 
Marciniosn of IBM, Amiga costs less 
(han ene ofihem 

You woll find a comourennars 
eqsier to use either You Goint at sym- 
bols with the Amiga Mouse Gr Use 
keyboard commands if you prefer 
Onhy Amiga is Bulllto Give you a 
choice > Pulliciown “me TUS" ist oval: 
SHons from fypetoces and 
ae fo brushstrokes and musical in 
Siruments., AMIGO Wil @ven folk Io you 
ina mole or female voice 

Amigo is. not-only the next generd 
lion oF coe rTIEA er ifs an inctedinie 
leap in how we use them, IP will 
cnonge the WY WG OO DUSINGSS, Te 
Wry we aor, ven ine wal ve ink 

See.an Authorized Amiga Oeocler 
near you Now that Amiga is here, the 

Lesion int whemner you con 
offen oO comouter, itis wheiner you 
Can cron tO woll 


» Amiga by Commodore 
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WAMIGA GIVES YOU A CREATIVE EDGE 


1986 4X4 SR5 XTRACAB. 
=1 SELLING SMALL TRUCK IN AMERICA, T 

EVery criver of every otner sae iruicr 

knows one thing for certain: theyd 

batter gat their taipipeas out of 

VOUT Way. 

No mahce intended, but ths all 
new 1986 Toyota 444 Ges Turbo-—the 





hiretand onty one of its kind:-—pust hap 

Te 6 tb be thes ing ALL Ost wear Lil 

emiall trick you can buy East or Weet 
its Electronically Fuebinjected 


74 Iter SOHC gasturbo engine 


methodically purnps cut & stagqering 
35 horsemen 1d it de of quit: 
wrenching tongue. So it goers jus 
aoout anywhere it wants. Up ATHOPLI 
qitcns. Amc 
through sand 
Watnes With 
P77 SRS rae 
Nearby all manter of road deform. 
y¥ is absorbed by its.all naw Hi-Trac 
Stanza: bar And mised toruon Garg 
insure the highest ground clearance 
of ary trick in its class. Bone shaking 


tains, Across 

its wide . 
rads dent front-suspension witl 
ndes dont east where cdirectona 





Stainlity and simother nées a0 
lhere’s more fo thes Atracah 
Like remarkable so aaehale the 
seats, Twa ad gatabia arivars Sart 
seat thick and nich cut-pde carpeting, 
an AMAR /MPX steno system with 
cassette and the most ley room of any 
treck in ts h 3 = 
class 7 
And thie 
mst piles 
onl ws ft = 
H total | a } 
domination of 
the road apy neals 10 y Vou, good news 
pe hig Turbos me tyrant 





GET MORE FROM UFE-BUCKLE UF 


ON MARCH 17TH A TORNADO 






When a tornado hit 
Florida in March, Marv 
and Manon Kamerlander 
were fortunate to escape 
with their hves, 


hind a policy with our Home 
Yack eplacement Cost 

ih Guarantee,” we paid to 
» rebuild their home just 
, The way il was, regard- 
aa mg less of cost. 


ijyacthet - ; 
ain aie And now, in little more 
yee than three months. 


The War and Marion are 
Ph al 


in 
athe ye hi anil ao . Dai K ae the home 


“The destruction was 
unbelievable” “You don’t 
know what to do. who to 
turn to when you ve lost 


everyting. —_ 
a, tcer real 


Within hours, an Allstate VENICE E. ise ores y Nenice a0 put they love. 
disaster claims tearn was ra oe TT an, to eer tea rnilers dolla jue =“ You really are 
there helping people put peuperts wore mere completely ee on vr in good hands 
their lives back together. Nuietons » me Seren nee with Allstate” 


rm ue re“ 
Lm acc 


i {- found the Kamerlanders rn SrtaiTeg aaet pevoaealoe 4 oe CMe aan 
rt place t to Sta aii ‘a ci werecl yet eT esl & re hth! \ 


von a a beers 
their expenses And because ss a gsr, Allstate 
they had an Allstate homeowners 


Youre in ocd hands, 


BY JUNE 21ST IT WAS COMPLETELY 
REBUILT THANKS TO ALLSTATE. 
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If you've been wondering how your and get.a certificate worth $50 off 


slides would look as large and bright onasingle United Airlines ticket. 
as life, now's the time to find our. There's never been a better 
Buy a Kodak Carousel projector be- time to buy a Carousel projector. 
tween Sept | and Dec 31, 1985, and Or better reasons. 
we'll give you a fare deal on a United You'll finally be able to enjoy 
Airlines rip anywhere in the U.5.A. your slides the way they were 
Choose a model 5200 or 5600 meant to be seen. To relive your 
Carousel projector and get a certifi- most memorable experiences 
cate worth $100 off on two United with breathtaking realism. 
Airlines tickets ($50 off each Get off toa flying start. See 
sana Ss ec details below, or ask your 


ig, Mig, hy, Hs 
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DOOGE LANCER 
2/50 PROTECTION, STANDARD. 





Forget everything you've 
BreVIOUSTY Deleved about 
sedans: Bi on the ouiside. 
SOft on the inside. And never 
ending stops at the purnp. 
No more. ause (he sedan 
has changed... into a sophis- 
licated, Streel-wise performer 
named Dodge Lancer. 

Lancer Was designed with 
a néw regard for the fun ol 
the road. And a disregard for 
the commonly held notion 
that performance precludes 
practicality. 

First, the fun, 

Lancer ES. Seating: Deep 
reclining buckets with lateral 
suppor. instrumentation 





Tach, graphic mes- 
' Sage center, gaupe 
alerts, you name it. 
Patio AM stereo/FM sterea, 
standard. Handling: Front- 
wheel drive, precision Dal- 
anced sport suspension, and 
QUICHTatiO power steering. 
Power: Dodge's renowned 
2.2 liter EFl engine, standard. 
Dodge's brand new 2.5 liter 
EF] engine, optional, Even 
more power: Awailainte Turbo 
Sport Package — it can get 

u from zero to fifty ina 

risk 5.7 seconds. 

AS for practicality, . 

Room: Seating for five. Or 
seating for two ofus 42 cubic 
feet of cargo room 
compliments of a rear 





lifthack and split 
folding rear seats. EPA 
5 est. highway 


mpg and 26 est. city 
mpg. Warranty: 5 year 








50,000 mile Protec- 
lion Plan, slandard? 
Cone Lancer to other 
sedans promise prac 
licality and perormance. 
Lancer offers. more passenger 
room, better standard high- 
Way MPaRe, oa longer War 
ranty and more Standard 
horsepower than Mazda 626, 
Honda Accord, or Pontiac 
BO00"" Plus, Lancer avail 
ante with turbopower...an 
option they dant even offer. 
Dodge Lancer The prac- 
tical sedan with the heart 
of a sports car Buy 
or lease” one al your 
Dodge dealer Arter 
all, how offen do you 
gel a chance to Buy 
of lease two cars for 
the price of one? 
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Wirchever comes frst Limited war rainy On powerlrain nd ouier body rust-firougn. Restrictions apyiy 
ase On 3S Compehive information avatiaive af time of printi 


Faciudes jeases. See copy al dealer 
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WORLD'S 
GREATEST 





RESORT 


i's everything you'd dream 
of. And Nahin Wielite m=) (e)- leq 


SPECIAL ADVERTISING SUPPLEMENT 
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Perhaps the most amazing thing is that all of it could 
have ober been biouahi togaiter in one pice wal 
Itoh or chicbon hoist mea plnonmee ko cane 
children holds so many pleasures for adults 
The World's Greatest Resort? It's the Walt Disney World 
Resort in Central Florida, Surprisec A GREAT RES¢ 
a vacation wher = Po fontcxehets 
qa ieee os Impo as fe 
pee yous you a choice. A 

hotel ofthe future. Af grant Polynesian Vilage on the 
and beach. A quiet lodge nestled at 

the center of 36 holes of golf. A 740-acre woodland 
bbe ald ble ipiiplicaay ll pgs ih cen 


























Looking o be entertained at righ? You wont have fo ook 
far, Three nightly dinner ee 

zing alt 'n Broadway hits, 

-cabin, show-wagon fun. There's a 


con oe ate ea ae 


boulangerie, lunch in a British pub, and dinner in a Japanese 
temple. In just one part of this fabulous résori, ten 
hor ongnaton in auhentc surroundings Ese ep 













dining Ard each hole! ies To ouldo wi fs Own Co 
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When you come to Orlando, set 
aside a day to whisper to a walrus. | 
Sing to.a sea lion. And coo to a 
cockatoo. Set aside a dav to pet 

a smiling dolphin or to hug the big 
gest friend you'll ever make— 
Shamu, the world-famous taller 
whale. Set aside a day for Sea 
World. A day for wonder ina world 
that's different from any you'll 


ever see. Oh eXperience, Full of 










shi ws and excite ment. Pun ane 
laughter. Learnmneg and caring. Put 


| some real hfe mto your Orlando 


vacation. Come to Sea World. And 
then to our other ively attraction. 
Cypress (rardens. Lush botanical 
gardens, thrilling shows and 
unusual animals that are the “real” 
Flonda experience. 





THERE’S NO GREATER OUTDOORS THAN 
OURS. Forty-three square miles of sun- 
shine, lakes, streams, and greens. Three 
PGA Championship golf courses. A dozen 
lighted tennis. >ourts. A water playground 
done up in swimmin’ hole style. An island 
200. Water skiing. Canoeing, fishing, and 
just plain s ining on sugarsand beaches. 
When you want to come out and play, 
this is the place to do i, OUR OUT. 

ESN'T STOP HERE. If your 
Pot vit al fra soci oy 















Ne Ondd cca Wik bars Se Scan 

1s Gold Coast offer a entirely differ- 
ont Diney experience, just short drive 
from the World, 
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IN EPCOT CENTER, VISIT THE FUTURE 
AND TRAVEL THE WORLD. Epcot! Center 
is the most wondrous of Disney drearns 
made real. In its Fufure World, you'll talk 
to o robot. Ride on sunshine in solarpow- 
ered theatre cars. Journey fo outer space 
and back in time. And be among the first 
to discover Epcot Center's newest world, 
Ihe Living Seas, presented by United 
Technologies, opening in mid-January, 1986. 

In World Showcase, the other side of 
Epcot Center, you'll travel through ten na- 
fions re-created in wondrous detail. In a 
single day you'll shop for bargains in 
Morocco’s Medina, or “old city" View the 
ancient treasures of a Chinese emperor 
Sing dance with performers from 
around the world, And dine in a Mexican 
courtyard, a German biergarten, or even 
Alfredo's the Original of Rome. 

SPECIAL ADVERTISING SUPPLEMENT 
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Sail 4 nights to the Bahamas. You! 


inaVel Tl fal. the rev Ww i LIRE | 
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atre—even a full ie Ness nian ram and full-time 


counsel ars for the } 

You'll visit eharmi ing 
Nassau for duty-free shop- 
pine an anienbts T i enon to 
pait Cay in the Out Islands 
our serrate: uninhabited 
niece of paradise. With 5 
rlistening beaches, coral 
cliffs, swaving palms—all 


toexplore. And to love. 
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Full 3-day WALT DISNEY 
WORLD Vacation — FREE. 
Thats right, its all free, 
r VOuUr Cruise: 3 nl phts al a delixe 
Orlando hot 1 rental car for’ days with unlimited 
mileare, your 3-day unlim ited World Passport 
toall th he attrac tions at the Mi ieic Kingdom anc 
EPCOT Center plus acimission and tour of the 
Air Force Space Museum at the NASA Kennedy 
Space Centers “Spaceport, USA." 


Anc-yes, Vou can ABO book your 
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Ween el 
-night weekend cruise 
plusa4-day Walt Diane World vacation, 
Reserve your week now. Pr rst 
Walt Disney Wi rid Wes ok de availabie 
week in the coupon or call yw 
arent now an 
round tr 
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NOW, IF ONLY THERE WERE SOMETHING FOR THE KIDS 
TO DO. For the kids? The biggest smiles here are often 
the oldest. And they shine the brightest in a very special 
place: the Magic Kingdom. In its six themed lands you 
can do everything from ride a runaway mine train to take 
a spin in a twirling teacup. Race through the cosmos in 
Space Mountain, Even sing along with a corner Barber- 
shop Quartet on turn-of-the-century Main Street, USA. It's 
the most famous kingdom in the world, and it's only one 
acl of the World's Greatest Resort. 

. VACATION OF YOUR LIFE CAN BEGIN 
near NOW. We'll send you a colorful 26-page brochure, 
or, if you're ready fo go, we'll make your reservations right 
now. Write Walt Disney World Co., PO. Box 40RM, Lake 
Buena Vista, FL 32830 


or caut tou-rree 1-800-228-3456 
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Plecse call (305) 828 





SPECIAL ADVERTISING SUPPLEMENT 














At the Wall 4 IRE PE OTEL AND CAR 

Disney World® Magic Kingdom and Epcot 
Center, you don't only get Mickey, Minnie. 
Gooly and the gang for entertainment. 
You get the world. In loving 
re producti mn. From life- 
size brontosaurs at the 
beginning of time to astronauts In 
space. From a Mayan temple to Moroceos Casbah. 
And from Main Street, U.S.A. to Peking’s Temple 
: a 1 of heaven. 

It's a we ori full of marvels. And here's another phenomenon youll be 
amazed at. Our price. ror example, an Eastern vacation for 4 days and 3 nights 
will cost you as little as $233* from Chicago or Columbus, Ohio, $293* from 
New York or 6253" from Kansas City. 

And that's for everything. Round-trip discounted airfare in C ach, ' Vou 
hotel, aol ne-day pass to the Magic Kingdom or Epcot Cente Yan MK eEVen z 
car rental? Our prices for a wes k are equally out of this world. 

So rc al Eastern Airines or your Travel 
Agent. And escape from your workaday world 
to a world re-created just for the fun of it. 
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You get an hour of ATsT Long Distance calls for just $9.45. 


We cant say enough about our new 


way tocallon Al&l Long Distance Service. 
You ay for VOUT calls by 


[ts different. 
the hows stead of by the mile. 

[t's economical. You pay just $9.45 for 
an hour of state: te \- state ¢ alls, 


Its simple. You pay this same rate 


when you Call anywhere in the US. served 


by Al&r Long Distance Service, even 
Alaska and Hawa 

And that's a } t of miles tor VOur 
money. Meres how it works, 

The Basic Plan. 
Anew way to buy long distance. 

For just 5945 a month, you get one 
hour of Alar stat e-to-state, direct-dial 
long d istance ca lis. Additional hours cost 
just $8.25. 

lf you only use part of an additional 
hour, youll only be pire for the part 
VOU USe, 

The Basic Pla ny tine 
Saturday, Sunday till 59m and every mht 
from lipm till 8am. 


napplies a 


i. 


The Bonus Plan. 
Get 15% off our already discounted 
evening rates. 

For just $10.85 a month, you can enjoy 
all the benefits of the Basic Plan plus an 
aiditional discount, too. 

Enjoy these additional savings 
sunday through Friday from Spm to lpm 
Lad he nl You dia! cure iL, slale-To-Siate, 

n AT&T. 

That means you'll have even more 
time to take advantage of “Reach Out” 
America and share all the little things that 
keep people close. 

Select the plan that’s right for you. All 
it takes to enroll is.a one-time $10.00 order 
processing 1 ‘ha pe 

Th “He ach Out” America Plan has.a 
lot to at for it. Sign up and start talking. 
For more information and to order, call 

1 800 551-3131, Ext. 300. 

The best service and now an hour of 
calls for just $945, That's AT&T. 

Reach out and touch someone. 
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’ The right choice. 
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Unfortunately there a re ee he lic is just like the leading programs for college hopetuls 
J | 1 ; 7 | " . T fa. Zz . i 
more kids in schools than Apple con a in education, the in fact, the IIc can run over 
t 


: —— | | j — a) Te 
oOMIpUters Apple Ile. Only smalies L000) prograins 


t | 
in all. More than a 
a ekbd. CV TEE cil 


So innocent youngsters (like About the size at a 





your own) may have to fend off three-ring note-book, ew of which you 
j j 
—* i- | . — ile hy aime . i ial | Ta i rye 
packs of bully nerds to getsome to be exact might be intereste 
time On a computer Of course, since the in voursell 
Which i why it makes very leis the lecitinuie off For ecaninte: th 
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good sense to buy therm a spring of the tle, tt ca 
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. cls inka i-th = es 
Annle IIc personal computer of access the worlds 


jr or! eam | ime one ran i | 
their Wy rw Al Lt J CLG al il 


sottware bie kage. Personal 
finance and tax programs. Diet 
and fitness programs 

Not to mention fin programs 
for the whole family, Like 
‘Genetic Mapping and “Enzyme 
Kinetics, 


One Ape that wont 
leave them hungry. 


The Apple IIc is easy 10 set up and 
learn And it comes comple te 
with most evervthing vou need 
LO SCM ct IMIPUINE if] one DHX, 

Including a tree, eas\-to-use 
i-liskette course to teach vou all 
about the Ic— when vour kids 
eet tired of your questions. 

As well as a lone list of huilt- 
in features that would add about 
S800 to the cast of ler: 
minded computer. The leatures 
include: 

128K of internal memory— 
ds powerlul as the average 
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A built-in disk drive that could 


drive up the price of a less-senior 
machine considerably. 
And built-in adaptors for 


aildine accessories, like our new 


ColorMonitor lle. Tage riter I] 
printer and the Apple Personal 
Modem 4300/1200 


A feast for their eves, 


The big H-inch ColorMonitor Ic 





displays crisp, color wit ics OF 


Sheet Feeder, jt will autematically 
load and unload up to 100) single 
sheets ol paper” 

If local colar isnt enough, 
vou can talk to the rest ol f the 
world through our new wall- 
mounted Apple Personal Modem 
400) 1200, With it, you can do 


TOTTI TTA 
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a high resolution $0-columin 





monochrome text for wor 
PMOcessiny. 

With our new ImageWriter Il 
you can take all the color olf 
the screen and put it in print. In 





[ala 
the form ot sh arp color grap iphics 
Or near-letter-pertect text, in 
color or black and white. The 
lmageWriter I works quickl 
ari d quietly A And, with its new 


i j iaial 7 
i! 1 bd 


“nl BOD) E9696, 


eer j i i i 
at 5 ee ee ee 5 we | 
Tanne. Pe Ee Bip oa A ae 


y ur hanking at home, check 


your stocks, gain access to all 


kinds of information libraries 


anc much more 
Which would all ade up toa 


very impressive list ol expand- 


able accessories if itwerent for 


all the others. Like an Apple- 


Mouse. And an extra disk drive 


when the time cones. 


Avoid growing pains. 


So while vour childrens shoe 
ANG ApPPeuies COMMUN 
crow at an alarming rate, theres 
ane thin ig you know can keep up 
with then 
Th lea more about it, visit 
ny authorized hag dealer. 


Si7PS le fo 





cna 
AS SOOT) OS thes el home 


from school 





ME) Fe a oe PE FO 6 


= Z aa TL 
LD 





ch picture can be a little cramped. 
re elbow room. But our 


Sg poner 
m4 (tier 2 tte more 
F-nch* sterco color televisions otter more. The big picture’, 
mer to comer, ade to side and t iP bo 


. "] " 
Lets tace it. a 19-1 
1. 

1) SLE 
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With more picture trom © 


bottom. It’s mecrecdibly sha P With och. vivid colors. And stereo 


be able to CHO al the new stereo 


reception built in. So vind 
_ | 
TEC) CAC 


relewision broadcasts. Take a look at our new 27-inch st 
relevisions. The big ptr. : , 
fenith. Smarter than ever —-_ EMIT. 
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In November on Nickelodeon Cable TV: National Geographic 


RACH SUNDAYS PROGRAMMING I5 REPEATED THE FOLLOWING SATURDAY FROM 4 TO [1 P.M. (EST) 


Sunday, Nov. 3 


*Ss;00 OLD ARULL, SEW LAR 


Th 
eleull 
tewils 


ly the ancient Taung 
Lop SCoentists User moter 


S115 CHADLE OF MANKIND 
BKichard Leakey traces the 


archaealigy of Ken 


Vallew 


as Rift 


Where hinber-gatherers 


étrigaie to emdore 


'hoio KRAMOVA KIMMEL 
HONOHET 


ised] 


hunter receive: National 


Genapraptiic Soctety medal 


*h:go THE EDGE OF EARTH 
AND SKY 


Witch the perious | 
hot-air t 
Verney 


ninching of 
ralloons teh is 


Avrichies 


nt hia 
ue ling 


#7 1h) CONQUEST 
The Sovtet Lnion mad the LS 


Tee Lo oe ther 


Space 


‘45 ALASKA 5 BIG REARS 


Enioy i rare, 


Chaseup both al 


Aloska s brawn bears us they 


hana 
nunt, 


fish, and frolic 


Sunday, Nov. 10 


FEI) THE AMISH 

Hear the Amish peak for 
themselves in this portrait 
of a wentle people 


‘5:15 OVER SAND 

Stunning sand formations in 
Algeria form the bac leelrcepe br 
breathtaking rock iieshine 


*Sig0 NIAGARA FALLS 
Lasting embodiment of power 
amid THe), the falls haw 
inspired imillions 

‘hi15 AMATEUR NATURALIST 
Ceri ane Lee Durrell meet 
rhinds in South Africa's 
Limtolozi Game Reserve 


*fii45 ALYESKA—ARCTIC 
WILDERNESS 

See the many faces of nerthern 
Alda a4 caribou ane 
fotden plovers bow to the 


ieee, 


"T1458 BATE 5 CAR 
Learn from Aareled Bate how to 


TLith WOT Car On TOU Pe 


Sunday, Nov. 17 


FeO THE LAST FLACE 

ik EX ASD 

Linlated Sennan Cove suffers 
harsh elements and fierce fewrls 
'S i) MARSUPLALS 
Dw WANDER 
Adie bigerdertuth tint 
possum, the termite 
a and the amazing 
acrobatic pyemy glider 


honey 


hun ry 


* ft: SHIVA 5 DISCIPLES 
FF Laming tore hee 
ad he clinces in Keral, 
Lidia, where Shiva, the 

Chere rap pceel, 


4 odern © Yoni 


levy 


is deeply revered 
°6:45 WATENH—A FRESH 
LisORK 

Walter Sigl swims amone 
plrarihms ancl walks wander ice, 
pursuing his hobby of 
freshwater filming 


e745 THE LADY AND 

THE OWL 

[In tintano, Canaria, join Kate 
and Lacy Mecheever, who care 
for Ln Pure i mls 


Sunday, Nov. 24 


fs: BACKS TACE AT THI 
BEAVER POND 
anore the challenges fs 


wilcllifte filmmaker 


*S. 25 AMATEUR NATURALIS1 
Foret lane's 
Lo many creabires,- as doereaio 
and Lee Durrell discoves 


hideperows ire homeE 


* Rg MOROCCO S FIVER Fse 
Lined with pink laurels, the 

ef Rbia hos never before 
bern explored by kavak 


iin 


‘hts THIUMPH OF THE 
NOMAIS 

Before the Europeans t 
Australia’s Aboriginals 
Hourished ina harsh world 


ALTE 


*T:10 BIATH OF A SHIP 
French marine carpenter ¥vor 
Chochet creates a replica of a 
LSth-century sailing vessel 


'T45 CUNA ENTTIATIVE 
Cun Intians along Panama's 


noriivesst poest preserve 5,000) 
acres Of tropical rain forest, 





EE EXPLORER 
on Sundays: 


5S pum. Eastern 

4d pom, Central 

4 pom. Afourtain 
§ pom. Pacific 


and Saturdays: 


4 pom. Eastern 

7 pom. Central 

6 pom. JViountoin 
8 p.m. Pacific 


NOTE: Some Pacific 
time cone subscribers 
receive EXPLORER 
2 pom. Sionidey ond 
fp. Saturday, 
Comsult focal 

listings or call 

your cable operator 
Jor confirmation. 
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ili l-Mere) (stele) a’ ge) i 
rsonal luxury cars 
IS again a category 


| The Toronado offers an out- 
lel elp emis mii hemes le: Be | 
three suspensions. A revolution- 


ary “body” computer regu 
88 vital functions, from digital 
tod checks. 


ife]felalelelo glee!) a malellals 
haute sie, ha auiomotive 
technology for 20 years. inspired 
aesthetics and engineering is 
what you have come to expect. 





E] Let's get It together... buckte up. 


On Assignment 


RB’ ING LOCKEDIN ROCK for one to two 
million years might seem the ultimate in 
stability Vet now the Taung child couwle mat 
move =o much as 1/1000 of a millimeter— 
wzwh—i Kenneth Haines 
(right) was to translate his laser beam into a 
hologram for this month's cover. Haines, a sct- 
entist in optics with the eve of an artist, had 


dl i 
" 1 
iss LA) OF An thn 


mide the e¢acle hologram for our histori 
larch 1984 covet 
his time, however, Haines was working 
notin hisown Ameérican Hank Note Compan 
laboratory in Elmsford, New York, but wee a 
workdaway atthe National Physical Researci 
Laboratory in Pretoria, South Mfr rica. He was 
there thanks to Phillip V. Tobias (below), du 
tinguished anatomist and paleoanthropologist 
at the University of the Witwatersrand miuic- 
cessor to Raymond Dart, whoin 1924 had firs 
recormzerd the iniporcance of Africa's Taune 
ai l to the study at human ancestry, Tobias 

ave enthusiastic and crucial heip 

Haines had thought his work would 
three weeks, but he found that the South Atm 
can laboratory, while fine for laser research, 
was not well suited to making holograms 

Some of the problem: The laser was in a 
separate room and had to be beamed into a 
oom not itself ight-ticht or clean enough. The 
fossilemounting structure was not stable 
enough. (That e ter problem alone took four 


weeks to solve.) [he tossil had been protected 
with coatings that reflected too much light 
Then Murp y > Law took ove! The laser had 
to be repaired; then it broke; then another had 
to be flown in from Haines’s laboratory. This 
all compounded the central problem: [he 
oriceless skull could not be altered in any way 








oreven handled, in making the hologram 
Meanwhile, photographer Jonathan Blair 
was recording the work for the magazine and 
producing a documentary film of the event 
With the continual all-tay and half-the- 
night help of machinist.and laser scientist Cor- 
nelis Van der Hoeven, “who was invaluable to 
me,” Haines pressed on for six weeks to make 
what he considered an acceptable hologram. 
wp “we were being a littl too picky, but! 


fon 't think so, he saVvs 


Erna 








_ Whirlpool TimeMaster 
microwave ovens. Delicious meals 
made quick and easy. 


These dvs, youre probably 
finding less and less time 
to prepare delicious meals 
hats why Whirlpool 
TimveMaster ” microwuve 
OVeNS are despened to save 
VOU tine, and cook beau- 
titully aad casi h 


Quick Defrost 
gets meals ready 
faster than before. 

Our Quick Defrost works 
(0S faster than any other 
defrost cycle 


Otered, So a 
mical that tock 
Ren Tunes fe 
Thaw now Lakes only six 
A Keep Warm 
setting that doesn’t 
need a probe. 
Chor new lire of 
full-sized Whirlpool 


Time Master micravave 


WC 
DEFROST 


ovens OHTCTS VOU a Recp 
Warm sctting that keeps 
vour med! ready-to-cat 
unt vere ready bo eat in— 
without 2 temperature 
probe, Even dishes combed 
in VOuUr Oven OF ON 
VOUT rane can be 





kepe Warn 
with this 
convenient 


feature 


Cycle changing without 


starting over. 

With these mew 
Whirlpool microwave 
OVCTIS VOU Gin change 
Cooking power, detrosting 
or COOKIN Lime, and even 
did! cooking cveles if you 
Wan, without having ta 
start from square one 

Clur micrerwave ovens 
disco have sealed 
Spiliguard’” interiors for 
keeping spills insice. “They 
have solid-state touch 
Comins for quick and 
casy Opcration Amd our 
Balanced-Wive cooking 
aVsnom helos wou Gok 
meas orenhy, witht 
having tO conmstinth rotate 
the food 













Sc Mhoro 
Wve OVENS are an cxciting 
Aiton to the wide rane 
ot Whirlpoal TimeMaster 
Microwave ovens that alec 


The new ful 


includes Compact and sub- 
Compact mocels 

A promise of quality 

that we stand behind. 

Every Whirlpool 
Appliince is backed by our 
promis Of pork), honest 
ijuality, [t's a promise thu 
were proud of and we 
supprart it with helpful 
programs that include 
our tolliree, 24-hour 
Caol-Line™ service* Te ws. 
lS (UAT another way Wwe 
Call Seve WO Te Che 
an) make Vou World a 
litthe caster 
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